
Europaisches Patentamt 
European Patent Office 
Office ©uropeen das brevets 



@ Publication number: 



0 309 400 

A2 



@ 



EUROPEAN PATENT APPLICATION 



® Application number: 88810621.8 
@ Date of filing: 13.09:88 



® InLCI.*: C 09 D 7/12 

C 08 K 5/34, C 07 D 211/00, 
C 07 D 401/00, C 07 D 403/00 



@ Priority: 21.09.87 US 99419 21. 09.87 US 99420 
21.09.87 US 99411 

@ Date of -publ Ication of application : 
29.03.89 Bulletin 88/13 

@ Designated Contracting States: 
BE DE ES FR <SB IT NL SE 

® Applicant CIBA-GEIGYAG 
Klybeckstrasse 141 
CH-4002-Basel (CH) 

@ Inventor: MaJherbe, Roger, Francois, Or. 
Blelchestrasse 7 
CH-4058 Basle (CH) 

Winter, Roland, A.E. 
23BanksvilIeRoad 
Armonk New York 1 0504 (US) 



Galbo, James P. 

118 East Hartsdale Avenue 

Hartsdale New York 10530 (US) 

Benrens, Rudolf A. 
P.O. Box 8213 

New Fairfield Connecticut 06812 (US) 

Mar, Andrew 

97 Beacon Street 

NorwaJk Connecticut 06851 (US) 

Schlrmann, Peter J. 

89 Eunice Avenue 

Fairfield Connecticut 06430 (US) 

Seltzer, Raymond 
11 Angus Lane 

New City New York 10956 (US) 



§ 
o 



Claims for the -following Contracting State: ES. 
@ N-acyloxy hindered amine stabilizers. 

(g) Hindered amines based on various 2,2-,63-tetra-alkylated 
nitrogen^contalning heterocyclic moieties wherein -the- hindered 
nitrogen atom on the ring is substituted with G-acyt, Ocarba- 
moyl or O-carbonate substituents and the 4-posltion of the rtng 
is substituted with a variety of groups, are effective as tight 
stabilizers in diverse substrate systems. Some of them are new 
compounds. 
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Description 

N-ACYLOXY HINDERED AMINE STABILIZERS 

The instant invention relates to the stabilization of a wide variety of ambient curable and of acid catalyzed 
thermosetting coating compositions by the incorporation therein of N-acyloxy-substituted hindered amine 

5 tight stabilizers as well as to new N-acyloxy hindered amines. 

Hindered amine light stabilizers are well known to be effective in stabilizing a host of organic substrates 
including polymers against the deleterious effects of oxygen and light. Such hindered amine light stabilizers 
have been used in the stabilization of hot-crossllnkable alkyd or acrylic metallic stoving lacquers (US 
4,426,472) and In stabilizing acid-catalyzed stoving lacquers based on hot-crosslinkable acrylic polyester or 

10 alkyd resins (US 4,344,876 and 4,426,471). The hindered amine light stabilizers of these patents do not 
possess structures having an acyloxy group substituted directly on the hindered N-atom of the compound. 

Related hindered amine stabilizers have been utilized individually and in combination with ultra-violet light 
absorbers to improve the performance characteristics of coating systems. Notwithstanding such 
improvements, there still exists a need to further retard the photooxrdation and photodegradation of such 

15 coating systems and thereby provide increased effectiveness by maintaining the physical integrity of the 
coatings. Such effectiveness can be manifested by prevention of embrittlement, cracking, corrosion, erosion, 
loss of gloss, chalking and yellowing of the coating. 

It has now been determined that the aforementioned improvements can be achieved by substitution on the 
hindered N-atom of the hindered amines with acyloxy groups and the utilization of such derivatives in ambient 

20 curable and acid catalyzed thermosetting coating systems. In particular, the physical integrity of the coatings 
is maintained to a higher degree with significant reduction in loss of gloss and yellowing. Accordingly, the 
present invention relates to a stabilized ambient curable or acid catalyzed thermosetting coating composition 
containing an effective stabilizing amount of a hindered amine compound containing the group 

25 
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RCH 2 CHj 



wherein R Is hydrogen or methyl and Ri is a group 

35 D-? - , wherein D is C1-C18 alkyl, Ci-Cie alkoxy. phenyl, phenyl subtituted by hydroxy, aikyl or alkoxy, or D is 
amino or amino mono- or dlsubstituted by alkyl or phenyl. 

More particularly, the instant invention relates to the use of a compound having one of formulae A to N 
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wherein 

R Is hydrogen or methyl, 

Ri Is a group D-CO- , wherein D Is Ci-Cia alkyl, C1-C18 alkoxy, phenyl, phenyl substituted by hydroxy, C1-C4 
alkyl or C1-C4 alkoxy, or amino or amino mono- or disubstituted by C1-C12 alkyl or phenyl; 
m is 1-4, 
when m is 1, 

R 2 is hydrogen, C1-C18 alkyl optionally irrterrupted by one or more oxygen atoms, C2-C12 alkenyl, Ce-Cio aryi, 
C7-Cie aralkyi, gfycidyl, a monovalent acyi radical of an aliphatic, cycloaliphatic, arallphatic or aromatic 
carboxyllc acid, or of a carbamlc acid, preferably an acyl radical of an aliphatic carboxyllc acid having 2-18 C 
atoms, of a cycloaliphatic oarboxyilc acid having 6-12 C atoms or of an aromatic carboxyllc acid having 7-15 C 
atoms, or R2 is a group 
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wherein x is 0 or 1, or is a group 




wherein y is 2-4; 
when m is 2, 

15 R2 is C1-C12 alkyiene, C4-C12 alkenylene. xylylene, a divalent acyl radical of an aliphatic, cycloaliphatic, 
araliphatic or aromatic dicarboxyltc acid or of a dicarbamic acid, preferably an acyi radical of an aliphatic 
dicarboxyiic acid having having 2-18 C atoms, of an cycloaliphatic or aromatic dicarboxyltc acid having 8-14 C 
atoms, or of an aliphatic, cycloaliphtic or aromatic dicarbamic acid having 8-14 C atoms; or R2 is a group 
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30 wherein D1 and D2 independently are hydrogen, an alky! radical containing up to 8 carbon atoms, phenyl, 
benzyl or 3 T 5-di-t-butyl-4-hydroxy benzyl, D3 is an alkyl or alkenyt radical containing up to 18 carbon atoms; 
when m is 3, R2 is a tnValent acyl radical of an aliphatic, cycloaliphatic, or aromatic tricarboxylic acid; when m is 
4, R2 is a tetravalent acyl radical of a saturated or unsaturated aliphatic or aromatic tetracarboxylic acid 
including 1,2,3,4-butanetetracarboxylIc acid, 1,2,3,4-but-2-enetetracarboxylic acid, and 1,2,3,5- and 

35 1.2,4,5-pentanetetracarboxylic acid; 
p is 1, 2 or 3, 

R 3 is hydrogen, C1-C12 alkyl. Cs-Cz cycloalkyl, C7-C9 aralkyl, C2-Cia alkanoyl, C3-C5 alkenoyl or benzoyl; 
when p is 1, 

R 4 is hydrogen, Ci-Cie alkyl, C5-C7 cycloalkyl, C2-Ce alkenyl unsubstituted or substituted by a cyano, carbonyl 
40 or carbamide group, or it is aryl, aralkyl, glycidyl, a group of the formula -CH2-CH(OH)-Z or -CONH-Z wherein Z 
is hydrogen, methyl or phenyl; 
or R4 is a group of the formula I 
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with h as 0 or 1 ; 



or R3 and R4 together are alkyiene of 4 to 6 carbon atoms or 1-oxo alkyiene or the divalent acyl radical of an 
aliphatic or aromatic 1,2- or 1 ,3-dicarboxytic acid; 
when p is 2, 

R4 is C1-C12 alkyiene, C6-C12 arylene, xylylene, a -CH2CH(OH)-CH2 group, or a group -CH2-CH(OH)-CH2- 
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0-X-0-CH2-CH(OH)-CH 2 - wherein X is C2-C10 alkylene, Ce-Cie arylene or C6-C12 cycloalkylene; or, provided 
that R3 is not alkanoyl, alkenoyl or benzoyl, R* can also be a divalent acyl radical of an aliphatic, cyctoaliphatic 
or aromatic dicarboxylic or dlcarbamic acid, or can be the group -CO-, or FU is a group of formula it 



where Ta and Tg are independently hydrogen, alkyl of 1 to 18 carbon atoms, or Te and T& together are alkylene 
of 4 to 6 carbon atoms or 3-oxapentamethylene, preferably Ts and Te together are 3-oxapentamethylene; 
when p is 3, R4 is 2,4,6-triazinetriyl; 
n is 1 or 2 and 
when n is 1, 

Rs and R's are independently C1-C12 alkyl, C2-C12 alkenyl, C7-C12 aralkyl, or Rs is also hydrogen, or R 5 and R' 5 
together are C2-C8 alkylene or hydroxyalkylene or C4-C22 acyloxyalkylene; 
when n is 2, 

Rs and R's together are (-CH2}2C(CH2-)2; 

Re is hydrogen, C1-C12 alkyl, ailyl, benzyl, gtycldyl or C2-C6 alkoxyalkyl; 
when n is 1, 

R 7 is hydrogen, C1-C12 alkyl, Ca-Cs alkenyl. C7-C& aralkyl, Cs-C? cycloalkyl, C2-C4 hydroxyalkyl, C2-C6 
alkoxyalkyl, Ce-C-io aryl, glycidyl, a group of the formula -{CH2)t-COO-Q or of the formula -(CH2)rO-CO-Q_ 
wherein t is 1 or 2, and Q is C1-C4 alkyl or phenyl; or 
when n Is 2, 

R7 is C2-C12 alkylene, C6-C12 arylene, a group -CH 2 CH(OH)-CH2-0-X-0-CH2-CH(OH)-CH2- wherein X is 
C2-C10 alkylene, C 6 -Cis arylene or C6-C12 cycloalkylene, or a group -CH 2 CH(OZ')CH2-(OCH 2 -CH(OZ')CH2)2^ 
wherein Z' is hydrogen, Ci-Cib alkyl. allyl, benzyl, C2-C12 alkanoyl or benzoyl; 
Q1 Is -N(Re)- or -O-; 

E is C1-C3 alkylene, the group -CH 2 -CH{R9)-0- wherein R9 Is hydrogen, methyl or phenyl, or E Is the group 
-(CH 2 ) 3 -NH- or a direct bond; 
R10 Is hydrogen or Ci-Cib alkyl; 

Re is hydrogen. C1-C18 alkyl, C5-C7 cycloalkyl, C7-C12 aralkyl, cyanoethyl, Ce-Cio aryl, the group 
-CH2-CH(R9)-OH wherein Rg has the meaning defined above; a group of the formula I 
or a group of the formula 

-G-N-E—C 0-NH-C H 2 -ORi 0 



wherein G is C 2 -Ce alkylene or C 8 -Ci2 arylene; or Rs is a group -E-CO-NH-CH2-OR10; 

Formula F denotes a recurring structural unit of a polymer where T3 Is ethylene or 1 ,2-propylene, or is the 
repeating structural unit derived from an alpha-olefin copolymer with an alkyl acrylate or methacrytate; 
preferably a copolymer of ethylene and ethyl acrylate, and where k is 2 to 100; 
T4 has the same meaning as R4 when p is 1 or 2. 
Ts Is methyl, 

Te is methyl or ethyl, or T5 and t 9 together are tetramethylene or pentamethylene, preferably Ts and Te are 
each methyl, 

M and Y are independently methylene or carbonyl, preferably M Is methylene and Y Is carbonyl, and T4 Is 
ethylene where n is 2; 

T7 Is the same as R7. and T7 preferably octamethylene where n Is 2; 

Tto and Tn are independently alkylene of 2 to 12 carbon atoms, or Tn is a group of formula II; 
e Is 2, 3 or 4 and 
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T12 is a group -N(R 6 )-(CH2)d-N(R 5 )-or 

-NH(CH2)«- h (CH2)b-A [(CH2)<r A ]fH where a, b and c are independently 2 or 3, d is 2 to 10 and f is 0 or 1 , 
preferably a and c are each 3, b is 2 and f is 1 ; 
5 T13 is the same as FU with the proviso that Tia cannot be hydrogen when n is 1 ; 

Ei and E2. being different, each are -CO- or -N(Es)-. where E5 is hydrogen, Ci-Ci2 alkyl or alkoxycarbonylalkyl 
or 4 to 22 carbon atoms, preferably E1 is -CO- and E2 is -N(Es)- ; 

E3 is hydrogen, alkyl of 1 to 30 carbon atoms, phenyl, naphthyl. said phenyl or said naphthyl substituted by 
chlorine or by alkyl of 1 to 4 carbon atoms, or phenylalkyl of 7 to 12 carbon atoms, or said phenylalkyl 
10 substituted by alkyl of 1 to 4 carbon atoms, 

E4 Is hydrogen, alkyl of 1 to 30 carbon atoms, phenyl, naphthyl or phenylalkyl of 7 to 12 carbon atoms, or 
E3 and E4 together are polymethylene of 4 to 17 carbon atoms, or said polymethylene substituted by up to four 
alkyl groups of 1 to 4 carbon atoms, preferably methyl, and 

R2 of formula (N) Is as previously defined when m is 1, Gi is a direct bond, C1-C12 alkylene, phenylene or 
15 -NH-G'-NH wherein G' is C1-C12 alkylene. 

In the structures A to N, if any substituents are Ci-Cia alkyl. they are for example methyl, ethyl, n-propyt, 
n-butyl, sec-butyl, tert-butyl, n-hexyl, n-octyl. 2-ethylhexyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl, n-tridecyl, 
n-tetradecyl, n-hexadecyl or n-octadecyL 
If R2 is a monovalent acyl radical of a carboxyllc acid, it is for example an acyl radical of acetic acid, stearic 
20 acid, salicylic acid, methacrylic acid, benzoic acid or p-(3, 5-di-tert-butyl-4-hydroxyphenyl) -propionic acid. 

If R2 is a divalent acyl radical of a dlcarboxylic acid, it is for example an acyl radical of adipic acid, succinic 
acid, suberic acid sebacic acid, phthalic acid, maJeic acid, dibutyimalonic acid, dibenzylmalonic acid or 
butyl-(3,5-di-tert-butyl-4-hydroxybenzyl)-malonic acid, or brcycloheptenedicarboxylic acid. 
If R2 is a divalent acyl radical of a dicarbamic acid, it is for example an acyl radical of 
25 hexamethylenedicarbamic acid or of 2,4-toluylenedicarbamic acid. 
As C7-C9 aralkyl, R3 is particularly phenetyl or above all benzyl. 

As C2-C18 alkanoyl, R3 is for example propionyl, butyryl, octanoyl, dodecanoyl, hexadecanoyl, octadecanoyl, 
but preferably acetyl; and a C3-C6 alkenoyl, Ra is in particular acryloyl. 

If R4 is C2-C8 alkenyi unsubstltuted or substituted by a cyano, carbonyl or carbamide group, it is for example 
30 1-propenyl, allyl, methallyl, 2-butenyl. 2-pentenyl, 2-hexenyl, 2-octenyl, 2,2-dicyanovinyl, 1-methyl-2-cyano- 
2-methoxycarbopyl-vinyl or 2,2-diacetylaminovinyl. 

If any substituents are C2-Ci2 alkylene, they are for example ethylene, propylene, 2,2-dimethylpropylene, 
tetramethylene, hexamethylene. octamethylene. decamethylene or dodecamethylene. 

ff any substituents are Ce-Cis arylene, they are for example o-, m- or p-phenylene, 1 ,4-naphthylene or 
35 4,4'-diphenylene. 

As C6-C12 cycloalkylene, X is especially cyclohexylene. 

If R5 is C2-C8 alkylene or hydroxyaikylene, it is for example ethylene, 1-methyl-ethylene, propylene, 
2-ethyIpropyJene or 2-ethyl-2-hydroxymethylpropylene. 

As C4-C22 acyloxyalkylene, Rs is for example 2-ethyl-2-acetoxymethylpropylene. 
40 If any substituents are Cs-Ce alkoxyaikyi. they are for example methoxy methyl, ethoxymethyl, 
propoxymethyl. tert-butoxyethyl, ethoxyethyl, ethoxypropyl. n-butoxyethyl, tert-butoxyethyl, isopropoxyethyl 
or propoxypropyl. 

If R7 is C3-C5 alkenyi, it is for example 1-propenyl, allyl, methallyl, 2-butenyl or 2-pentenyl. 
As C7-C9 aralkyl, R7 is in particular phenethyl or above all benzyl; and as C5-C7 cycloalkyl, R7 is especially 
45 cyclohexyl. 

If R7 is C2-C4 hydroxyalkyl. it is for example 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl. 
2-hydroxybutyl or 4-hydroxybutyl. 

As Cs-Cio aryt, R7 is in particular phenyl, or alpha- or p-naphthyl which is unsubstituted or substituted by 
halogen or C1-C4 alkyl. 

50 If R7 is C2-C12 alkylene, it is for example ethylene, propylene 2,2-dimethylpropylene, tetramethylene, 
hexamethylene, octamethylene, decamethylene or dodecamethylene. 
If R7 is C6-C12 arylene, it is for example o-, m- or p-phenylene, 1 ,4-naphthylene or 4,4'-diphenylene. 
If Z' is C2-C12 alkanoyl, it is for example propionyl, butyryl, octanoyl, dodecanoyl or preferably acetyl. 
As C5-C7 cycloaikyl, Re is in particular cyclohexyl. 
55 As Ce-C-io aryl. Ra is particularly phenyl, or alpha- or p-naphthyl which is unsubstituted or substituted with 
halogen or C1-C4 alkyl. 
As C1-C3 alkylene, E is for example methylene, ethylene or propylene. 

As C2-C6 alkylene, G is for example ethylene, propylene, 2,2-dimethylpropylene, tetramethylene or 
hexamethylene; and as Ce-Ci 2 arylene, G is o-, m- or p-phenylene, 1 ,4-naphthylene or 4,4'-diphenylene. 
60 Preferred hindered amine compounds are the compounds of formulae A, B, D, J, K or M wherein R is 
hydrogen and Ts and Te are methyl. 

Further preferred are the compounds of formula A wherein R is hydrogen, 
Ri is a group D-CO- and D is C1-C12 alkyl, C1-C4 alkoxy, phenyl, amino or amino monosubstituted by C1-C12 
alkyl or phenyl, 
65 m is 1 , 2 or 4 and 
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wtien m is 1, 



R2 Is an acyl radical of an aliphatic C2-Cia carboxylic acid, of a cycloaliphatic C6-C12 carboxyiic acid or of an 
aromatic C7-C15 carboxytlc acid and when m is 2, R2 is a divalent acyl radical of an aJiphatic C2-C18 
dicarboxylic acid or of a cycloaliphatic or aromatic Ce-Ci4 dlcarboxylic acid, or of an aliphatic, cycloaliphatic or 
aromatic Cs-Cm dlcarbamic acid, or R2 is a group 



wherein D1 is Ci-Ce alkyl or 3,5-di-tert.-butyi-4-hydroxy benzyl und D2 Is D1 or hydrogen and when m is 4, R2 is 
a tetravalent acyl radical of a butane- or pentane-tetracarboxyllc acid. 

Further preferred are the compounds of formula B wherein R is hydrogen, 
R1 is a group D-CO- and D Is C1-C12 alkyl, C1-C4 alkoxy, phenyl, amino or amino monosubstituted by C1-C12 
alkyl or phenyl, 

p is 1 or 2, R3 is hydrogen, C1-C12 alkyl or C2-C12 alkanoyl and when p is 1, R4 is C1-C12 alkyt, C5-C7 cycloalkyl 
or a group of formula !, and when p is 2, R4 is C2-C8 alkylene, phenylene or xylylene, and if R3 is not alkanoyl, R4 
may also be a divalent acyl residue of an aliphatic C2-C10 dlcarboxylic acid or of an aromatic Cg dicarboxyiic 
acid or of an aliphatic or aromatic Ca-Cis dicarbamlc acid. 

The following compounds are examples of hindered amine derivatives applicable for use in the invention: 

1. di-(1-acetoxy-2,2,6,6-tetramethylpiperidin-4-yl) phthalate 

2. di-(1 -acetoxy-2 ( 2,6,6-tetramethyIpiperidln-4-yl) Isophthalate 

3. di-(1-acetoxy-2,2,6 t 6-tetramethylpiperidln-4-yl) sebacate 

4. di-tl-acetoxy^^.e.e-tetramethylpiperidln^-yl) succinate 

5. di-(1-acetoxy-2,2,6,6-tetramethylpiperidin-4-yl) adipate 

6. dI-(1-acetoxy-2,2,6,6-tetramethylpiperidin^4-yl) n-butylmalonate 

7. di-(1 -acetoxy-2,2,6,6-tetramethylpiperidin-4-yl) 2,2-diethyfmalonate 

8. poly-{[6-t(1 ,1 ,3,3-tetramethyibutyl)-imino]-1 ,3,5-triazine-2,4-dfyl]-[2-(1 -acetoxy-2,2,6,6-tetramethyl- 
piperidyl)-imino]-hexamethylene-[4-(1-acetoxy-2,2 l 6,6-tetramethytpipertdyl)-Imino]} 

9. 1 ,4-dtacetoxy-2,2,6,6-tetra/nethylpiperidine 
1 0. 1 ^cetoxy^hydroxy^^.S.e-tetramethylpiperidine 
11.1 ,4-acetoxy-4-acryloxy-2,2,6.6-tetramethylpIperldine 

12. polymer of 11 

13. (1-acetoxy-2,2,6,6-tetramethyIpiperidin^yl)4-hydroxy^,5-di-tert.buty1benzoate 

14. di-(1 -acetoxy-2,2,6 1 6-tetramethyipiperidin-4-yl) 2-(4-hydroxy-3,5-di-tert.butylbenzy1)-n-butyImaIo- 



15. N-(1-acetoxy-2,2,6,6-tetramethylplperidtn^^ 
loxy)-3,4-dt-tert.butylbenzamide 
1 6. 1 ,6-di-[N-acetyl-N-(1 -acetoxy-2,2,6,6-tetramethylpiperidin-4-yl) -amino] hexane 
17. di-(1-acetoxy-2,2,6,6-tetramethylplperidln-4-yloxy)-hexane-1,6-dicarbamate 
1 8. 1 -acetoxy-4-(N-acetyl-N-n-dodecylamino) -2,2,6,6-tetramethylpiperidine 

19. dK1-propionoxy-2,2,6,6-tetramethylpiperidin-4-yl) succinate 

20. di-(4-n-octadecanoyloxy-2,2,6,6-teti^ethylpiperazin-1-yt) oxalate 
21 . 1 ,4-di-(2-ethylhexanoyioxy)-2,2 f 6 1 6-tetramethylpiperidIne 

22. dMI^enzoyloxyJ-^.e.e-tetramethylpiperidln^-yl) sebacate 
23.1-benzoyloxy^(N-n-butyl-N-benzoylamino)-2 t 2,6,6-tetramethylpfperidine 
24. 1 -(l-benzoyloxyj^^.e.e-tetramethylpiperidin^ylj-azepin^-one 

25. [1-benzoyloxy-1'-benzyloxy-di-(2 l 2,6,6-tetramethylpiperidin-4-yl)]-isophthalate 

26. l^l-t^hydroxy-S.S-di-tert-butylbenzoyloxyJ^.^e.e-tetramethylpiperidlne 

27. n-butyl-(4-benzoyloxy-2,2,6,6-tetramethylpiperidin-4-yl) carbonate 

28. l-carbamoyloxy-^-benzoyloxy^^^.e-tetramelhylpiperidtne 

29. di(1^arbamoytoxy-2,2 t 6,6-tetramethylpiperidin-4-yl) sebacate 

30. dl-{1 -n-butylcarbamoyloxy^^.e.e-tetramethylpiperidln^yl) 2,2-dlethylmalonate 

31 . di-(4-benzoyloxy-2,2 t 6,6-tetramethyIpiperidin-1 -yD^A-trimethylhexane-l ,6-dIcarbamate 

32. dK1-carbamoyloxy-2.2,6,6-tetramethylpiperidIn-4-yl) n-butylmalonate 

33. dl-{1 -n-butylcarbamoyloxy-2,2,6,6 t -tetramethyIpiperidin-4-yl) phthalate 

34. dl-(1-n-but^carbamoyloxy-2,2,6,6-tetramethylplperidin-4-yl) butylmalonate 

35. di-(1-phenylcarbamoyloxy-2,2,6,6-tetramethylpiperidIn-4-yl) sebacate. 

The coating compositions of this Invention may be ambient curable or acid catalyzed hot curable systems, 
depending from the type of binder resins of the composition. 

Resins for ambient curable coatings may be, for example, alkyd resins, thermoplastic acrylic resins, acrylic 
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alkyd resins, polyurethane resins, or polyester resins, said resins may be modified with silicons, isocyan ates, 
epoxides, isocyan urates, ketimines or oxazolidines. The resins may be esters of cellulose such as 
nitrocellulose or cellulose acetobutyrate or the resins may be epoxide resins hardenable with polyamines or 
other hardeners. 

5 Applicable alkyd, acrylic, polyester und epoxide resins are described in S. Paul's "Surface Coatings: 
Science and Technology" (1985) at pages 70-130. The unmodified and modified alkyd resins which can be 
stabilized in accordance with the invention, are the conventional resins which are used in trade sales, 
maintenance and automative refinish coatings. For example, such coatings are based on aJkyd resins, 
alkyd/acryiic resins and alkyd/silicon resins optionally crossl inked by isocyanates or epoxy resins. 

10 In addition various acrylic (acquer coating compositions are disclosed in U.S. 4,168.249. Other acryiic/alkyd 
resins with polyisocyanate additives are disclosed in U.S. 4,471,083; and acrylic resins containing either 
pendant amino ester groups or glycidyl groups are described in U.S. 4,525,521. 

Resins for acid catalyzed thermosetting coatings may be, for example, hot crosslinkable acrylic, polyester, 
polyurethane, polyamide or alkyd resins. This implies mixtures of those resins or mixtures with cross-linking 

15 agents such as melamine resins. 

The acrylic resin lacquers are the conventional acrylic resin stoving lacquers or thermosetting resins 
including acrylic/melamine systems which are described, for example, in H. Kittel's "Lehrbuch der Lacke und 
Beschichtungen", Vol. 1, Part 2, on pages 735 and 742 (Berlin 1972), "Lackkunstharze" (1977), by H. Wagner 
und H.F. Sarx, on pages 229-238, and in S. Paul's "Surface Coatings: Science and Technology" (1985). 

20 The poplyester lacquers are the conventional stoving lacquers described e.g. in H. Wagner and H.F. Sarx, 
op. cit., on pages 86-99. 

The aikyd resin lacquers which can be stabilized in accordance with the invention, are the conventional 
stoving lacquers which are used in particular for coating automobiles (automobile finishing lacquers), for 
example lacquers based on alkyd/melamine resins and alkyd/acrylic/melamine resins (see H. Wagner and H.F. 
25 Sarx, op. cit., pages 99-123). Other crossiinking agents include glycoluril resins, blocked isocyanates or epoxy 
resins. 

In their industrial uses, enamels with high solids content based on crosslinkable acrylic, polyester, urethane 
or alkyd resins are cured with an additional acid catalyst. Light stabilizers containing a basic nitrogen group are 
generally less than satisfactory In this application. Formation of a salt between the acid catalyst and the light 

30 stabilizer leads to incompatibility or insolubility and precipitation of the salt and to a reduced level of cure and 
to reduced light protective action and poor resistance to moisture. 

The ambient curable coatings are well as the acid catalyzed hot curable coatings stabilized in accordance 
with the invention are suitable both for metal finish coatings and solid shade finishes, especially in the case of 
retouching finishes. The lacquers stabilized in accordance with the invention are preferably applied in the 

35 conventional manner by two methods, either by the single-coat method or by the two-coat method. In the 
latter method, the pigment-containing base coat is applied first and a covering coat of clear lacquer applied 
over it. 

The amount of hindered amine derivative employed is 0.1 to 10% by weight, based on the solvent-free 
binder, preferably 0.5 to 5 % by weight. The binders can be dissolved or dispersed in customary organic 
40 solvents or in water or can be solvent-free. 

When used in two-coat finishes, the hindered amine derivative can be incorporated in the clear coat or both 
in the clear coat and in the pigmented base coat. In the manufacture of acrylic modified alkyd resins or acrylic 
resins, polymerizable hindered amine derivatives can be polymerized into the resin. The incorporation into the 
lacquer binder can also, however, be effected via polycondensation in the manufacture of the aikyd or 
45 polyester resins. In these cases, there is the additional advantage that the light stabilizers cannot be removed 
by extraction or migration so that their action is very prolonged. 

To attain maximum light stability, the concurrent use of other conventional light stabilizers can be 
advantageous. Examples are UV absorbers of the benzophenone, benztriazole. acrylic acid derivative, or 
oxalaniiide type, or aryl-s-triazines or metal-containing light stabilizers, for example organic nickel compounds. 
50 In two-coat systems, these additional light stabilizers can be added to the clear coat and/or the pigmented 
base coat. 

If such combinations are employed, the sum of all light stabilizers is 0.2 to 20 % by weight, preferably 0.5 to 
5 % by weight, based on the film-forming resin. 

Examples of the UV absorbers which may be used in the instant compositions in conjunction with the 
55 aforementioned hindered amine compounds are : 

(a) 2-(2'-Hydroxyphenyl)-benzotriazoies, for example the S'-methyl-, 3',5'-di-tert-butyl-, 5'-tert-butyl-, 
5'-(1 ,1.3,3-tetramethylbutyl)-, 5-chloro-3',5'-di-tert-butyl-. 5-chloro-3'-tert-butyl-5'-methyh 3'-sec-butyl- 
5'-tert-butyl-. 4'-octoxy-, 3',5'-di-tert-amyl derivative. 

(b) 2-Hydroxy-benzophenones, for example, the 4-hydroxy- t 4-methoxy-, 4-octoxy-, 4-decyioxy-, 
60 4-dodecyloxy-, 4-benzyloxy, 4,2',4'-trihydroxy-and 2'-hydroxy-4,4'-dimethoxy derivative. 

(c) Acrylates, for example, alpha-cyano-p,p-diphenyl-acrylic acid ethyl ester or isoctyl ester, 
alpha-carbomethoxy-cinnamic acid methyl ester, alpha-cyano-p-methyl-p-methoxy-cinnamic acid methyl 
ester or butyl ester, alpha-carbomethoxy-p-methoxy-cinnamic acid methyl ester, N-(p-carbomethoxy- 
3-cyanovinyl) -2-methyl-indol ine. 

65 (d) Nickel compounds, for example, nickel complexes of 2,2'-thiobis-[4-(1 ,1 ,3,3-tetramethylbutyl)-phe- 
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noil such as the 1:1 or 1:2 complex, optionally with additional ligands such as n-butylamine, 
triethanolamine or N-cyclohexyl-dl-ethanolamine, nickel dlbutyldithiocarbamate, nickel salts of 4-hydroxy- 
3 5-dl-tert-butylbenzylphosphonic acid mcmoalkyl esters, such as of the methyl, ethyl or butyl ester, nickel 
complexes of ketoximes such as of 2-hydroxy-^methyl-phenyi undecyl ketonoxime. nickel complexes of 
1-phenyl-4-lauroyl-5-hydroxy-pyrazol,optlonaJiy with additional ligands. 

(e) Oxalic acid diamides, for example 4 t 4'-di-octyl-oxyoxanilrde, 2,2'-di-octytoxy-5,5'-di-tert-butyl-ox- 
anilide 2 2'-dt-dodecyloxy-5,5'-di-tert-butyl-oxanilide ( 2-ethoxy-2'-ethyl-oxanillde, N-N'-bis-(3-d!methy- 
laminopropyl)-oxalamlde. 2^thoxy-5-tert-buty1-2'-ethyl-oxanilide and its mixture with 2-ethoxy-2'-ethyt- 
5,4'-dl-tert-butyl-oxanilide, and the mixtures of ortho- and paramethoxy- as well as of o-and 
pUthoxy-disubstltutedoxanilides. 

(f) Hydroxyphenyl-5-triazlnes such as 2,6-bis-(2,4-dt-methylphenyl)-4-(2-hydroxy-4-octyfoxyphe- 
nyl)-s-triazine or the corresponding 4-(2,4-dihydroxyphenyl) derivatives. 

Of particular value in the instant compositions are the benzotriazoles of high molecular weight and low 
volatility such as 2-t2-hydroxy-3.5-di(aJpha 1 aipha-dlmethylben2yl)-phenyl]-benzotriazole. 2-(2-hydroxy-3,5-di- 
tert-octylphenyl]-benzotriazole, 2-(2-hydroxy-3-alpha,alpha-dImethylbenzyl-5-tert-octyl phenyl) -be nzotriazole, 
2-(2-hydroxy-3-tert-octyl-5 1 alpha,alpha-dimethylbenzylphenyl)-benzotriazole, 2-(2-hydroxy-3,5-di-tert- 
amylphenyl)-benzotriazole, 2-[2-hydroxy-3-tert.butyl-5-(2-omega-hydroxy-octa(ethyleneoxy)-carbo- 
nyD-ethylphenyll-benzotriazole, 2-t2-hydroxy-3-tert.butyl-5-(2-octyloxycarbonyl-ethyl)-phenyll-benzotrlazote 1 
2-(2-hydroxy-3-sec.dodecyl-5-methyI-phenyl)-benzotrlazole, hexamethylene di[p-(3-tert.butyl-4-hydroxy- 
5-[2-benzotriazolyl]-phenyl)-propionate] and the 5-chloro compounds corresponding to each of the above 20 

"^ost pre?e°rab^ 

dimethylbenzyl)-phenyl]-benzotriazole and 2-C2-hydroxy-3-tert.butyl-5-(2-omega-hydroxy-octa(ethylene- 
oxy)-carbony()-ethylphenyl]-benzotrlazole. 

Further ingredients which the enamels or coatings can contain are antioxidants, for example those of the 25 
sterlcally hindered phenol derivative type, phosphorus compounds, such as phosphites, phosphines or 
phosphonites, conventional hindered amine light stabilizers, plasticlzers, levelling assistants, hardening . 
catalysts, thickeners, dispersants or adhesion promoters. 

The stabilizers are needed to impart greater retention of durability to the cured enamels (as measured by 
20° gloss, distinction of Image, cracking or chalking) ; the enamel should not yellow on cunng and further cole* 
change on exposure to light should be minimized; the stabilizers should be soluble in the organic solvents 
normally used in coating applications such as methyl amy! ketone, xylene, n-hexyl acetate, alcohol and the like 

The instant hindered amine light stabilizers substituted on the hindered N-atom by a acyloxy group fulfill 
each of these requirements and provide individually or in combination with a UV-absorber outstanding light 
stabilization protection to the cured coatings. _,.*«. , 

The following examples describe the Inventive use of substituted hindered amine derivatives in various 
ambient curable and acid catalyzed hot curable resin systems. Parts and percentages are by weight. 

Exampl e 1 Stabilization of a Tung Oil Phenolic Varnish 

Pieces of 1 .27 cm x 30.32 cm x 30.46 cm western red cedar panels having a fine radial cut are used to test a 40 
commercially available tung oil phenolic varnish (supplied by McCloskey) One half of each panel is > coated I wrth 
two coats of the unstabillzed varnish. An equal amount of varnish containing 5 °/o (by weight based on resins 
solids) of light stabilizers Is applied to the other half of the panel in two coats After ^^2^ 
ambient temperature, the wood panels are exposed outdoors at an angle of 45°S for a period of 8 months. The 
60° gloss of each half of the panel is measured at the top, middle, and bottom portion of the panel and 45 
averaged (ASTM D 523). Due to the lack of homogeneity of wood substrates, the gloss retention of the same 
varnish tends to differ slightly from panel to panel. Thus, the application of an unstabiiized control varnish to 
every panel allows for a more meaningful measurement of the Improvement in gloss due to the presence of the 
light stabilizer. 5Q 

60° Gloss Retention (%) 

Compound Unsta- Stabilized Gloss 
billzed Improve- 
ment 55 

3 24.2 46.7 22.5 

A 28.9 39.0 10.1 



30 



35 



A — bls(1,2,2,6,6-pentamethyl-4-piperfdlnyl)se- 
bacate 



60 



65 
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Example 2 Stabilization of a White Two-Component Polyester Urethane Gloss Enamel 
A white polyurethane was formulated as shown below. 

Component I Parts 

5 Desmophen® 670-90 * 132.4 
(polyester potyol from 
Mobay Corp.) 

Titanium Dioxide 198.6 

W Cellosofve Acetate 98.9 

Sand Mil! 

Desmophen® 670-90 94.98 

Row Aid 0.28 

75 Tertiary Amine 0.015 

Cellosolve Acetate 332.6 
Component II 

Desmodur* N-100 93.9 
2Q (polyisocyanate from 
Mobay Corp.) 

Cellosolve Acetate 58.7 

This material is spray applied at a dry film thickness of 40-50 \im onto Bonderlte 40 cold rolled steel panels 
25 that have been previously primed with a commercial epoxy polyamide maintenance primer (Sherwin-Williams 
Tile Clad li). Prior to application, the indicated amounts of hindered amine derivatives (based on resin solids) 
are added to the paint. After ambient storage for a period of two weeks, three panels of each formulation are 
exposed outdoors at an angle of 45° S for a period of 9 months. Thereafter, the 20° gloss retention is 
determined (ASTM D 523-80) at the top, middle and bottom portions of each panel. Thus, the average values 
30 for nine gloss retention measurements for each triplicate set of panels are reported below. 

Additive Cone. (Q/o by 20° Gloss 
weight) Retention (Q/o) 



35 



1 55 
3 1 67 

26 1 69 



Example 3 Stabilization of a Medium Oil Alkyd Enamel 

A medium oil alkyd enamel pigmented with non-leafing aluminum pigment and tinted light blue is stabilized 
with the indicated amounts of ultraviolet light absorber and hindered amine derivative, and then spray applied 
onto cold rolled steel panels primed with an epoxy primer. After the coating is allowed to cure at room 
45 temperature for 2 weeks, the panels are exposed for accelerated weathering in a Xenon Arc Weatherometer 
for 840 hours. The 20° gloss values of the panels are determined before and after exposure and indicated 
below in terms of % gloss retention. 

Additive Cone. (% by 20° Gloss 
50 weight) Retention (Q/o) 

B/A 3/2 18.9 

B/1 3/2 26.4 

B = 2-[2-hydroxy-3-tert.butyl-5-(2-(omega-hy- 
55 droxy-octa-(ethyleneoxy)-carbonyl-ethylphenyl]~ 
benzotriazole 



Example 4 Stabilization of an Acrylic Alkyd Cross linked with an Aliphatic Isocyanate Refinish Enamel 

A silver metallic acrylic alkyd enamel hardened with an aliphatic isocyanate is stabilized with the indicated 
amounts of ultraviolet light absorber and hindered amine derivative (by weight on total resin solids) and then 
spray applied onto Bonderite 40 panels primed with a black alkyd primer. After the coatings are aged at 
65 ambient temperature for 2 weeks, the panels are exposed in a Xenon Arc Weatherometer for 1550 hours. The 
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20° gloss values of the unexposed and exposed panels are. determined and reported below in terms of % 
gloss retention. 

Additive Cone. (Ofr by 20? Gloss 

weight) Retention (Q/o) 

B/A 3/2 20.7 

B/3 3/2 25.7 

B/22 3/2 24.3 



10. 



Example 5 

The following alkyd paint formulations are prepared. 

15 

Whlte(W) Yellow(Y) Blue(B) 

Aroplaz® 45.0 5773 58.27 

1445 M-50 

(alkyd 20 

resin from 

NL 

industries) 

Ti02 45.0 20.82 4.2B 

Irgalite® - 7.3 - 25 

GS (yellow 

pigment 

from 

CIBA- 

GEIGY) 30 
Phthalocy- - - 1.** 

anlne blue 

Ketoxlme 0.17 0.07 0.014 

(antiskln- 35 
ning agent) 

Ionic - - 0.05 

anttfloat 

compound 

24<VbPb 0.94 1.30 1.30 ^ 

as 

naphthe- 
nate 

6 o/o Co as 0.36 0.50 0.50 

nap nth e- 45 
nate 

6 % Mn as 0.45 0.60. 0.60 

naphthe- 

nate 

Xylene 35.0 48:4 45.1 50 

Mineral 60.0 64.49 64.T1 

Spirits 

The formulations are stabilized with the indicated materials In the indicated concentrations (by weight on 
total resin solids) and sprayed onto cold rolled steel panels primed with an electrocoated epoxy primer. The 55 
coating is allowed to cure overnight at roam temperature and the panels are then exposed in Florida at an 
angle of 45° South. 60° gloss, dlsttnclton of image (Dl) (Hunter Associates Apparatus) and color change 
based on Yellowness Index values are determined and tabulated below. 

60 



65 



ta 



EP 0 309 400 A2 



10 



15 



20 



25 



40 



Addi- 


Con- 


Paint 








Florida Exposure 


(Months) 










tive 


c.(<Vb 




























"by - 




























wt.) 


































60° 


Sloss 






Dl 




Color Change 








0 


9 


12 


15 


0 


9 


12 


15 


9 


12 


15 


- 


- 


W 


61 


30 


29 


30 


63 


D 


to 


25 


d.U 


O "7 




B/A 


1.5/ 


W 


61 


28 


27 


35 


55 


a 
O 


f 


19 




A A 


0.4 




1.5 


























B/3 


1.5/ 


W 


63 


43 


34 


43 


80 


52 


24 


38 


3.5 


3.9 


4.8 




1.5 


























— 




Y 


81 


30 


15 


A A 

14 


OA 

84 


78 


12 


7 


11.0 


12.0 


13.0 


B/A 


1.5/ 


Y 


83 


41 


25 


21 


78 


58 


36 


12 


6.9 


11.0 


12.0 




1.5 


























B/3 


1.5/ 


Y 


83 


50 


31 


25 


82 


73 


60 


24 


8.0 


10.0 


12.0 




1.5 






























B 


86 


33 


15 


11* 


84 


61 


10 


0 


7.6 


11.0 


10.0 


B/A 


1.5/ 


B 


83 


63 


58 


44 


80 


69 


68 


59 


2.0 


2.6 


3.3 




1.5 


























B/3 


1.5/ 


B 


85 


63 


54 


45 


86 


79 


78 


64 


2.0 


4.0 


4.3 




1.5 



























cracking observed 



Example 6 Stabilization of a Thermoplastic Acrylic Lacquer 
30 A commercially available light blue metallic thermoplastic acrylic lacquer is stabilized with 2 % each of UV 
absorber and hindered amine (by weight on total resin solids) and then spray applied onto Bondehte 40 panels 
primed with an alkyd primer. After storage at ambient temperature for 2 weeks, the panels are exposed in an 
Xenon Arc Weatherometer for 1250 hours. The 20° gloss retention of the panels are reported below. 

35 Additive 20° Gloss Retention 

C/A 11 

C/3 29 

C/19 35 

C/29 40 

C = 2-(2-hydroxy-3,5-di(alpha t aJpha-dimethyl- 
benzyl)pheny1)-benzotriazole 

45 

Example 7: Stabilization of a High Solids Acid-catalyzed, Thermoset Acrylic Resin Enamel 

A high solids (50 <W) by weight) thermoset acrylic resin enamel, catalyzed by 0.5 o/o by weight of 
p-toluenesutfonic acid, based on the film-forming resin, is stabilized by the addition of various derivatives of 
50 the instant invention. 

The high solids thermoset acrylic resin enamel formulation (Acryloid* AT 400 from Rohm and Haas) is based 
on hydroxyethyl methacrylate, methyl methacrylate, styrene. butyl acrylate and butyl methacrylate and a 
melamine curing agent. 

Pieces of steel sheeting 4" x 12" (9.16 cm x 30.48 cm), coated with a primer based on polyester/epoxy resin, 
55 are then coated with a Ti02-pigmented base coat on a binder of 70 <Vb of monomers such as hydroxyethyl 
acrylate, styrene, acrylonitrile, butyl acrylate and acrylic acid with 30 % of a melamine resin and an acid catalyst 
and finally with the clear finishing enamel. The base coat is sprayed onto the sheet to a thickness of about 0.8 
mil (0.02 mm), air dried for 3 minutes and baked at 121 °C for 10 minutes. The clear finishing enamel coat is then 
wire-coated onto the sheet to a thickness of about 0.06 mm. After 15 minutes air-drying, the coated sheets are 
60 baked for 30 minutes at 82° C. 

The stabilizers under test are added to the thermoset acrylic resin finishing enamel in concentrations of 2 % 
by weight, before the enamel is coated onto the base coated sheet. 

Gardner yellowness index color values are determined on the baked sample and on the sample after having 
been subjected to an additional 30 minutes baking at 82° C. 
65 In addition, after storage for 3 weeks in an air-conditioned room (23°C/50 <Vb relative humidity), the coated 
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sheets are subjected to weathering for 150 hours according to test method ASTM G-53/77 in a QUV exposure 
apparatus. In this apparatus, the samples are subjected to weathering in repreated cycles for 4 hours in a 
humid atmosphere.at 50° C and then for 8 hours under UV light at 70° C. Equivalent samples are also subjected 
to accelerated weathering for 2625 hours In a Xenon arc (6500 watt) Weatherometer. The samples are exposed 
to repeated cycles for 102 minutes to the Jight source, then for 18 minutes to a water spray and light at 60° C. 
The Gardner color value is also determined for each sample after QUV and Zenon exposure. 



Compound 
Unstabilized 





Orig. Color 




Color Change 






Over bake 


QUV 


Xenon 




1.0 


0.8 


23.0 


24.5 


3 


1.2 


0.8 


13.1 


3.9 


9 


1,2 


0.6 


15.0 


4.6 


12 


1.1 


0.3 


18.1 


48 


26 


3.3 


0.6 


12.4 


1.8 


28 


1.0 


0.3 


15.3 


3.8 



10 



15 



20 

Example 8 

The samples of Example 7 are also evaJuated on the basis of Knoop Hardness (ASTM D-1 474-68) on the 
baked and overbaked samples; distinction of image (Di), Hunter Associates Apparatus; 20° gloss (ASTM 
D-523-80); and cracking based on visual observation on a scale of 0r8 with "0" reflecting absence of cracking 
and "8" relectfng excessive cracking and "a", "b", "c" designations for crack depth with "a" relecting shallow 25 
cracks and "c" relecting deepest cracks. 

Com- Knoop Hardness QUV Exposure 

pound 

20° Gloss DI Cracks 30 





Bake 


Over- 


575 


750 


900 


575 


750 


900 


750 


900 






bake 


hrs. 
















Unsta- 


5.5 


8.0 


13 


11 




9 


4 




8c 




bilized 






















3 


5.5 


8.0 


84 


70 


29 


90 


85 


12 


0 


3a 


9 


5.5 


8.0 


85 


56 


12 


90 


62 


7 


5a 


6a 


12 


4.0 


7.0 


70 


55 


10 


42 


13 


8 


3a 


4a 


26 


5.5 


8.0 


85 


44 


8 


92 


51 


12 


7a 


7a 


28 


4.0 


6.5 


90 


66 


17 


95 


77 


3 


0 


7a 



These data illustrate a pattern of greater retention of gloss and DI and longer absence of severe cracking 
after the indicated exposure conditions. 
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Example 9 

The thermoset acrylic enamel of Example 7 Is formulated to include 2 <Vb by weight of a benzotriazole 
UV-absorber and 1.5 <W», by weight, of the hindered amine light stabilizer. The enamel is coated over a white 
base coat or over a silver metallic base coat. Baking is conducted for 30 minutes at 121°C. 

The coated panels are exposed In the QUV exposure apparatus and 20° gloss and distinction of image (DI) 50 
values are determined. 



55 



60 



65 
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A) With white base coat 



5 



10 



Compound 






Hours of QUV Exposure 


m 






20 GIOSS 










0 




2106 


0 


if & i 




Unstabilized 


93 


(655 hrs)* 


- 


88 


(655 hrs)* 


- 


Compound C 


94 


9 


3* 


89 


15 


3* 


C + 3 


93 


64 


16* 


89 


81 


47* 


C + 10 


93 


102 


90* 


84 


82 


59* 


C + 11 


93 


80* 




91 


70* 




C + 12 


93 


73 


27* 


92 


88 


57* 


C + 16 


93 


92 


62* 


88 


81 


58* 


C + 17 


92 


67 


12* 


91 


85 


45* 


C + 18 


94 


55 


7* 


89 


80 


21* 


C + 21 


92 


69* 




82 


57* 





* = cracking observed . 
Compound C — 2-[2-hydroxy-3,5-dl-(alpha,a!pha-dimethylbenzyI)phenyl]-benzotriazole 



B) With silver metallic base coat 



25 



30 



35 



40 



Com- 
pound 



Hours of QUV Exposure 



20° Gloss 



Dl 





0 


674 


916 


1118 


1377 


0 


674 


916 


1118 


1377, 


Unsta- 


92 


2* 








87 


2 








bilized 






















Com- 


90 


51 


5 


3 


2.2* 


84 


65 


6 


5 


-2.5 


pound C 




















28 


C + 3 


95 


86 


53 


18 


4.8* 


88 


79 


78 


48 


C + 10 


94 


85 


44 


22* 




88 


78 


46 


13 




C + 11 


92 


82 


43 


27* 




87 


77 


36 


13 




C + 12 


95 


83 


59 


21 


3* 


88 


67 


80 


46 


-1.8 


C + 16 


92 


93 


72 


32* 




90 


88 


75 


28 




C + 17 


93 


82 


60 


33 


8* 


85 


83 


80 


59 


29 


C + 18 


93 


85 


40 


9 


3* 


89 


86 


67 


44 


20 


C + 21 


91 


89 


64 


29* 




71 


68 


54 


28 





45 

Example 10 

Two thermoset acrylic enamels are formulated to include 2 o/o, by weight, of a benzotriazole UV-absorber 

and 1 <Vb, by weight of a hindered amine light stabilizer as described in Example 9, 
50 The thermoset acrylic enamels are based on a binder of 70 <Vb of a copolymer from hydroxyethyl acrylate, 

styrene, acrylonitrile, butyl acrylate and acrylic acid and 30 % of a melamine resin and an acid catalyst (0.5 °/b 

of p-toluenesulfonic acid). 

Pieces of steel sheeting (9 x 30 cm), coated with a primer based on polyester/epoxy resin, are coated with 

the white base coat and finally with the clear finishing enamel. The base coat is sprayed onto the sheet to a 
55 thickness of about 0.02 mm and air dried for 3 minutes. The clear finishing enamel coat is then sprayed onto 

the sheet to a thickness of about 0.038 mm. After 15 minutes air-drying, the coated sheets are baked for 30 

minutes at 121 °C. QUV evaluations are then conducted. 
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Compound 


Test 




1010 


Hours of QUV Exposure 










0 


1270 


1594 


1826 


2036 




Unstabillzed 


20° Gloss 


89 


25 


23* 












DI 


92 


5 


4 








5 


C + 14 


20° Gloss 


91 


91 


89 


82 


48 


34* 






DI 


98 


90 


86 


87 


47 


45 
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Example 11 

A white polyester/melamine based oil-free alkyd coil coating is utilized in this example. The fully formulated 
point is applied over a primed steel sheet using a wire wound rod to give a 0.015-0.020 mm dry film. The panels 
are baked for 90 seconds at 21 8° C. The baked panels are removed from the oven and are immediately 
quenched in water. The coated panels are exposed in a Carbon Arc Weatherometer, a Xenon Arc 15 
Weatherometer, and in South Florida at an angle of 45° S to the sun. 20° gloss values are determined. 



Exposure Unsta- 2Q/o, by 
Time bilized weight 

Com- 20 
pound 

Carbon 0 (Hrs.) 78 81 

Arc 

Weathe- 25 
rometer 

112 69 78 

262 15 45 

337 11 37 

447 14 31 a 30 

Xenon Arc 0 (Hrs.) 78 81 

Weathe- 
rometer 

150 75 83 

378 63 75 

709 11 23 

954 5 12 

Florida 0 (Mos.) 78 81 

45°S 40 

Direct 

Weather 



6 76 79 

12 39 60 



45 



Example 12 

The thermaset acrylic enamel of Example 10 including 0.5 % of p-toluenesuifonic acid is formulated to 
include varying concentrations of a benzotriazole UV-absorber and a hindered amine light stabilizer of the 50 
invention. The enamel is coated over a silver metallic base coat pursuant to the procedure in Example 10 and 
baking is conducted for 30 minutes at 121 °C bake temperature. 

The coated panels are exposed in the QUV exposure apparatus and the time to 50 <Vb loss of 20° gloss is 
determined. 
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s 



Compound 


Cone. (%, by 


Time to 50 0/0 




weight) 


loss of 20° 




Gloss (hours) 


u n s xaD i iizea 




900 


Of I 


3 5/1 5 


3600 


Of £ 


3.5/1.5 


4200 




3.5/1 .5 


3200 


B/26 


3.5/1 .5 


3700 


B/32 


3 5/1 5 


3900 


B/33 


3 5/1 5 


4200 


B/35 


3.5/1 .5 


4800 






1000 


B/1 


3/1 


3800 


B/2 


3/1 


3400 


B/4 


3/1 


3950 


B/19 


3/1 


4000 


B/22 


3/1 


3700 


B/25 


3/1 


3700 



Compound 

B = 2-[2-hydroxy-3-tert.butyI-5-(2-fomega-hy- 
droxy-octa(ethyleneoxy) carbonyl) -ethylphe- 
nyl) ] -benzotriazole 



The date in these examples clearly illustrate the beneficial performance characteristics of the compositions 
of this invention. 

Various N-acyloxy hindered amine derivatives have been disclosed. N-Acetoxy derivatives prepared from 
30 the N-hydroxy starting material are described in Kurumada et al., J.Polym.Sci. , Polym.Chern. Ed. 22, 277-81 
(1984). Felder et al., Helv.Chim.Acta. 63, 132 (1980) teach the preparation of an N-phenylacetoxy derivative. 
The bis(N-acetoxypiperidyl) sebacate has been disclosed in Carlsson et al. Polym.Science Technol. 26 , 35-47 
(1984). Finally US 4,472,547 discloses various N-piperidyl lactam compounds such as an N-benzoyioxy 
hindered amine containing a 4-(2-oxo-hexamethyleneimine) substituent as light stabilizers for polyolef ins and 
35 other organic polymers. 

A further object of the invention are the new N-acyloxy hindered amine compounds having one of formulae 
A' to N' 
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RCH 2n /CHj^R 



RiOH 



. — 0- 



RCH 2 / N CH 3 



-R 2 



m 



(A') 



RCHz N CH 3 ^R 
» " » 



RCH 2 CH 



(B* ) 



70 



15 



RCHa^ /CH, /R 



RiO-N^ 

■ ■ • 

RCH 2 / N CH 3 



-R's 
-Rs 



(C*) 



20 



RCH 2 



RiO-n( N 
RCHz^ N CH 



-R? 



CD 1 ) 



25 



30 



RCH 2n /CHi /R 

• 1 ■ » 

\ 



RiO-n( 



-Qi-E-CO-NH-CHa-ORx 0 



RCH 2 / N CH 3 



k 



(E* ) 



35 



40 



• ■ 

ORi 



<F») 
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Tir 



10 



15 



R!0-N^ 



\ 



:oo- 



20 



CH 2 COC 



• — • 

/ 



£5 



30 



35 



40 



45 



T 



-Tio- 



ORl 



T 5 N ,T« 



Rl 



A 



r? — A — Ru 



-Tn- 



"Tl2 



(JV) 



(K f ) 



50 



55 



60 



x*— 

RiO — ] 



I — co- 



"Xl3 



n 



• — • 



CL') 



CM 1 ) 
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R^ l/CHaR 
R12O— ^ ^N-oE-Gi-So-S^ ^— OR12 



RC^ Z/ /> 



Hjf/ X CH 2 R 



(N* ) 



wherein 

R Is hydrogen or methyl, preferably hydrogen; 
Ri'!s a group 



- C-D 

wherein D is C1-C18 alkyl, C1-C18 alkoxy, phenyl, phenyl substituted by hydroxy, C1-C4 alkyl or C1-C4 alkoxy, 
or amino or amino mono- or disubstftuted by C1-C12 alkyl or phenyl; preferably D Is C1-C12 aikyl, C1-C4 alkoxy, 
phenyl, amino, C1-C12 alkylamino or phenylamino; 
m is 1-4, 
when m Is 1, 
R2 is a group 



15 



20 



qcHOv 



HO— 



\ / 
• =» 

c{cH 3 ) 3 



C^CH,) 3 



cfcH 3 ) 3 



25 



30 



wherein x Is 0 or 1, or R2 is a group 




• — • 

H 3 C / N CHj 



X 



35 



40 



wherein y Is 2-4; 

when m is 2 and D is alkyl, 

R2 fs C1-C12 aikylene, C4-C12 alkenylene, xytylene, a divalent acyl radical of a cycloaiiphatic, araliphatic or 
aromatic dicarboxyllc acid having 8-14 C atoms or of an aliphatic, cycloallphatic or aromatic dicarbamic acid 
having 8-14 C atoms; or R2 is a group 



or 



45 



50 



55 



60 

wherein D1 is Ci-Cia alkyl. benzyl or 3,5-dM-butyt-4-hydroxy benzyl, D2 is Di or hydrogen, D3 is Ci-Cia alkyl or 
C2-C18 alkenyl; 

when m Is 2 and D Is phenyl or substituted phenyl, amino, substituted amino or alkoxy, 

R2 Is C1-C12 aikylene, C4-C12 alkenylene, xytylene, a divalent acyl radical of an aliphatic, cycloaliphatic, 

araliphatic or aromatic dicarboxylic or dicarbamic acid having up to 14 C atoms; 65 
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preferably an acyl radical of an aliphatic tricarboxylic acid having 2-18 C atoms, of a cycloaliphatic or aromatic 
dicarboxylic acid having 8-14 C atoms, or of an aliphatic, cycloaliphatic or aromatic dicarbamic acid having 8-14 
C atoms; or R2 is a group 



or 



4' 



15 



20 



25 



wherein D4 and Ds are independently hydrogen, Ci-Ce alkyl, benzyl or 3,5-di-t-buty1-4-hydroxybenzy1 und De is 
C1-C18 alkyt or C2-C18 alkenyl; 

when m is 3, R2 is a trfvalent acyl radical of an aliphatic, cycloaliphatic, or aromatic tricarboxylic acid having up 
to 12 C atoms; 

when m is 4, R2 is a tetravalent acyl radical of a saturated or unsaturated aliphatic or aromatic tetracarboxylic 
acid having up to 18 C atoms including 1 , 2, 3, 4-bul an e tetracarboxylic acid, 1,2,3,4-but-2-enetetracarboxy!ic 
acid, and 1.2,3.5-and 1 ,2,4.5-pentanetetracarboxylic acid; 
p is 1, 2 or 3, 

R3 is hydrogen, C1-C12 alkyl, C5-C7 cycloalkyl, C7-C9 aralkyi, C2-C18 alkanoyl, C3-C5 alkenoyl or benzoyl; 
when p is 1, 

R 4 is hydrogen, C1-C18 alkyl, C5-C7 cycloalkyl, C2-C8 alkenyl unsubstituted or substituted by a cyano, carbonyl 
or carbamide group, or it is aryl, aralkyi, glycidyl, a group of the formula -CH2-CH(OH)-Z or -CONH-Z wherern'Z 
is hydrogen, methyl or phenyl; 
or R4 is a group of the formula 



30 



35 



HO- 



\ _ / 

cfcH 3 ) j 



with h as 0 or 1; 



40 

or a group of the formula I 




(I); 



H3C "CH C R 



or R3 and R4 together are aJkylene of 4 to 6 carbon atoms or 1-oxo alkylene or the divalent acyl radical of an 
aliphatic or aromatic 1,2- or 1 ,3-dicarboxylic acid; 
50 when p is 2, 

R4 is C1-C12 alkylene, Ce-Ci2 arylene, xylylene, a -CH2CH(OH)-CH2- group, or a group -CH2-CH(OH)-CH2- 
0-X-0-CH2-CH(OH)-CH2- wherein X is C2-C10 alkylene, Cs-Cis arylene or C6-C12 cycloalkylene; or, provided 
that R3 is not alkanoyl, alkenoyl or benzoyl, R4 can also be a divalent acyl radical of an aliphatic, cycloaliphatic 
or aromatic dicarboxylic or dicarbamic acid having up to 14 C atoms, or can be the group -CO- or a group of 
55 formula II 
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A 

— — » f • — 



(II) 



where Ts and Te are independently hydrogen, alkyl of 1 to 18 carbon atoms, or Ts and Tg together are alkylene 
of 4 to 6 carbon atoms or 3-oxapentamethylene, preferably Te and Tg together are 3-oxapentamethylene; 
when p is 3, R4 is 2.4,6-triazinetriyl; 
n is 1 or 2 and when n is 1, 

Rs and R's are independently C1-C12 alkyl, C2-C12 alkenyi, C7-C12 aralkyl, or Re is also hydrogen, or R 5 and R's 
together are C2-C8 alkyfene or hydroxyalkylene or C4-C22 acyloxyalkylene; 
and when n Is 2, 

Rs and R's together are (-CH 2 )2C(CH 2 -)2; 

Re is hydrogen, C1-C12 alkyl, allyl, benzyl, glycidyl or C 2 -Ce alkoxyalkyl; 
when n is 1, 

R 7 is hydrogen, C1-C12 alkyl, Ca-Cs alkenyi, C7-C9 aralkyl, C5-C7 cycloalkyl, C2-C4 hydroxyalkyl, C 2 -C 6 
alkoxyalkyl, Ce-Cio aryl, glycidyl. a group of the formula -(GH2)t-GOO-Q or of the formula -(CH2)t-0-CO-Q 
wherein t is 1 or 2, and Q is C1-C4 alkyl or phenyl; and 
when n is 2, 

R7 Is C2-C12 alkylene, C6-C12 arylene, a group -CH 2 CH(OH)-CH2-0-X-0-CH2-CH(OH)-CH 2 - wherein X is 
C2-C10 alkylene, Ce-Cis arylene or C6-C12 cycloalkylene, or a group -CH2CH{OZ')CH2-(OCH2-CH(OZ')CH2) 2 - 
wherein Z' Is hydrogen, C1-C18 alkyl, allyl benzyl, C2-Ci 2 alkanoyl or benzoyl; 
Q1 Is -N(Ra)- or -O-; 

E is C1-C3 alkylene, the group -CH 2 -CH(R9>-0- wherein Rg is hydrogen, methyl or phenyl, or E Is the group 
-<CH2)3-NH- or a direct bond; 

R10 Is hydrogen or C1-C18 alkyl, Rs is hydrogen, C1-C18 alkyl, C5-C7 cycloalkyl, C7-C12 aralkyl, cyanoethyi; 
Ce-Cio aryl, the group -CH 2 -CH(R9)-OH wherein Rg has the meaning defined above; a group of the formula I or 
a group of the formula 



-E-C0-NH-CH 2 -ORi 0 



H}C \i i>' 

■ • 

RH 2 f/ V" N CH 2 R 

fJRi 



wherein Q can be C2-C6 alkylene or Ce-Ci2 arylene; or Rs Is a group -E-CO-NH-CH2-OR10; 

Formula F denotes a recurring structural unit of a polymer where T3 Is ethylene or 1,2-propylene, it is the 

repeating structural unit derived from an alpha-olefin copolymer with an alkyl acryiate or methacrylate; 

preferably a copolymer of ethylene and ethyl acryiate, and where k is 2 to 100; 

T4 has the same meaning as R4 when p is 1 or 2, 

Ts is methyl, 

T 6 is methyl or ethyl, or Ts and Te together are tetramethylene or pentamethylene, preferably Ts and Te are 
each methyl, 

M and Y are Independently methylene or carbonyl, preferably M Is methylene, Y is carbonyl and T 4 is ethylene 
where n Is 2; 

T7 is the same as R 7 , and T 7 Is preferably octamethylene when n is 2; 

T10 and T11 are independently alkylene of 2 to 12 carbon atoms, or Tn is a group of formula II; 
e is 2, 3 or 4, 
T12 is a group 
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-N-(CH 2 > d -H- 

5 -NH(CH 2 ) -4cCH 2 ), -JrCCCHa^) -ifKH 
a b c r 



10 where a, b and c are independently 2 or 3, d is 2-10, and f is 0 or 1 , preferably a and c are each 3, b is 2 and f is 1 ; 
T13 is the same as Ha with the proviso that Ti3 cannot be hydrogen when n is 1; 
Ei and Ez, being different, each are -CO- or -N(Es)-, where E 5 is hydrogen. C1-C12 alkyl or alkoxycarbonylalkyi 
of 4 to 22 carbon atoms, preferably Ei is -CO- and E2 is -N(Es); 

Ea is hydrogen, alkyl of 1 to 30 carbon atoms, phenyl, naphthyl, said phenyl or said naphthyl substituted by 
15 chlorine or by alkyl of 1 to 4 carbon atoms, or phenylalkyl of 7 to 12 carbon atoms, or said phenylatkyl 
substituted by alkyl of 1 to 4 carbon atoms, 

E4 is hydrogen, aikyl of 1 to 30 carbon atoms, phenyl, naphthyl or phenylalkyl of 7 to 12 carbon atoms, or 
E3 and E4 together are polymethylene of 4 to 17 carbon atoms, or said polymethylene substituted by up to four 
alkyl groups of 1 to 4 carbon atoms, preferably methyl, and 
20 R12 is C2-C18 alkanoyl, C3-C6 alkenoyl, benzoyl or benzoyl substituted by C1-C4 alkyl, halogen or hydroxyl. and 
G1 is a direct bond. C1-C12 alkylene, phenylene or -NH-G'-NH wherein G' is C1-C12 alkylene. 

In the structures A' to N', if any substituents are C1-C18 alkyl. they are for example methyl, ethyl, n-propyl, 
n-butyl. sec-butyl, tert-butyi, n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl, n-tridecyl, 
n-tetradecyl, n-hexadecyl or n-octadecyl. Typical cycloalkyl groups include cyclopentyl and cyclohexyt, while 
25 typical aralkyi groups include benzyl, alpha-methyl-benzyl, alpha,alpha-dimethylbenzyt or phenethyl. 

if R2 is a divalent acyl radical of a dicarboxylic acid, it is for example an acyl radical of adipic acid, succinic 
acid, suberic acid, sebacic acid, phthalic acid, dibutyimalonic acid, dibenzylmalonic acid or (3,5-di-tert-butyl- 
4-hydroxybenzyl)-maIonic acid, or bicycloheptenedicarboxylic acid. 

If R 2 is a divalent acyl radical of a dicarbamic acid, it is for example an acyl radical of 
30 hexamethylenedicarbamic acid or of 2,4-toluylenedicarbamic acid. 

The following compounds are examples of polyalkylpiperidine starting materials useful in making hindered 
amine derivatives of formula A'. (Depending on the selected preparative procedure). 

di-(2,2,6,6-tetramethyIpiperidin-4-yt) phthalate 
35 alpha,alpha # -(di-2 I 2 t 6,6-tetramethylpiperidyl-4-oxy)-p-xylene 
1,4-dihydroxy-2,2,6,6-tetramethylpiperidine 
1 -acetoxy-4-hydroxy-2,2,6,6-tetramethylpiperidine 
di-( 1 -oxyl-2 t 2,6,6-tetramethylpiperidin-4-yl) phthalate 

1- oxyl-2,2,6,6-tetramethylpiperidin-4-one 

40 (1-hydroxy-2,2,6,6-tetramethy]piperidin-4-yl) stearate 

(2^,6,6-tetramethylpiperidin-4-yl)-[4-(2-oxoazepin-1-yl)-2 I 2,6,6-tetramethylpipe acetate 

As C2-C18 alkanoyl, R3 is for example propionyl, butyryl, octanoyl, dodecanoyl. hexadecanoyl. octadecanoyl, 
but preferably acetyl; and as C3-C5 alkenoyl, R3 is in particular acryloyl. 
If R4 is C2-C8 alkenyl unsubstituted or substituted by a cyano, carbonyl or carbamide group, it is for example 
45 1-propenyl, allyl, methallyl. 2-butenyl, 2-pentenyl, 2-hexenyl, 2-octenyl, 2.2-dicyanovinyl, 1-methyl-2-cyano- - 

2- methoxycarbonyl-vinyl or 2,2-diacetylaminovinyl. 

If any substituents are C2-C12 alkylene, they are for example ethylene, propylene, 2,2-dimethytpropyiene, 
tetramethylene, hexamethylene, octamethylene, decamethylene or dodecamethylene. 

If any substituents are C6-C12 arylene, they are for example o-, m- or p-phenylene, 1 ,4-naphthylene or 
50 4,4'-di-phenylene. 

As C6-C12 cycloalkylene, X is especially cyclohexylene. 

The following compounds are examples of polyalkylpiperidine starting materials useful in making 
compounds of formula B'. 

55 N 1 N / -bis-(2.2,6,6-tetramethylpiperidin-4-yl)-hexamethylene-1,6-diamine. 

N,N'-bis-i2.2,6,6-tetramethylpiperidin-4-yl)-hexamethylene-1,6-diacetamide, 

^benzylamino^^.S.S-tetramethylpiperidine, 

N-n-buty1-N-(2.2,6.6-tetrajTiethylpiperi 

N.N / -bis-(2.2,6,6-tetramethylpiperidin^4-yl)-N,N'-di-butyl-adipamide, 
60 N l N'-bis-(2,2 I 6.6-tetramethylpiperidin^yl)-N,N'-dlcyclohexyl-(2-hydroxypropylene), 
N,N'-bis-(2 I 2 t 6,6-tetramethyIpiperidin-4-yl)-p-xylyIenediamine, 
4-(3-methyl-4-hydroxy-5-tert-butyl-benzoyl acetamido)-2^,6,6-tetramethylpiperidine, 
alpha-cyano^-memyl-p-[N-(2,2.6 1 6-tetTamethylpiperidin-4-yl-aJTiino]-aciy^ acid methyl ester, 
1 -acetoxy-4-butyIamino-2^ t 6.6-tetramethylpiperidine, 
65 1-oxyl-2,2.6,6-tetramethylpiperidin-4-one. 
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If Re and R's together are C2-C8 alkylene or hydroxyalkylene or C4-C22 acyloxyalkytene, it is for example 
ethylene. 1-methyl-ethylene, propylene, 2-ethylpropylene, 2-athyl-2-hydroxymethyf propylene or 2-ethyl-2-ace- 
toxymethyl-propylene. 

The following compounds are examples- of poiyalkylpiperldlne starting materials useful in making the 
compounds of formula C. 

9-aza-8,8, 1 0,1 0-tetramethyM .S-dioxaspiroIS.SJundecane, 
9-aza-8,8, 1 0,1 0-tetramethyt-3-ethyI-1 ,5-dloxaspiro[5.51undecane, 

2,2,6,6-tetramethy1piperidine-4-spiro-2'-(1 ' .S'-dloxaneJ-S'-spiro-S^'-CI " ,3"-dioxane)-2"-spiro- 
4 / "-{2"' 1 2 w/ ,6" , ,6' ff -tetramethylpiperidlne). 

if any substituents are C2-C6 aikoxyalkyi, they are for example methoxymethyt, ethoxymethyl, 
propoxymethyi, tert-butoxyethyi, ethoxyethyi, ethoxypropyi, n-butoxyethyi, tert-butoxyethyl, isopropoxyethyl 
or propoxypropyf. 

if R 7 is C3-C6 aikenyt, it is for example 1-propenyl, altyl, methailyl, 2-butenyl or 2-pentenyl. 
As C7-C9 aralkyl, R7 is in particular phenethyi or above all benzyl; and as C5-C7 cycioalkyl, R7 is especially 
cyclohexyl. 

if R 7 is C2-C4 hydroxyalkyl, »t 's for example 2-hydroxyethyl, 2-hydroxypropyi, 3-hydroxypropyl, 

2- hydroxybutyi or 4-hydroxybutyl. 

As Ce-Cio aryl, the substituents are in particular phenyl, or alpha- or p-naphthyl which is unsubstituted or 
substituted by halogen or C1-C4 alkyi. 

If Z' is C2-C12 aikanoyi, it is for example propionyl, butyryl, octanoyl, dodecanoyl or preferably acetyt. 

The following compounds are examples of polyalkylpipertdine starting materials useful in making 
compounds of formula D\ 

3- benzy^1,3,8-triaza-7,7 l 9,9-tetramethylspiro[4.5]^e<^e-2 l ^ 
3-n-octyl-1 ,3 ) 8-triaza-7 1 7.9,9-tetramethylspiro[4.5]-decane-2Adione 1 
3-atfyM ,3,8-triaza-1 ^y^.S^pentamethylspiroKSl-decane^^ionG, 
or the compounds of the following formulae: 



As C5-C7 cycioalkyl, R 8 Is in particular cyclohexyl'. 

As C 6 -Cio aryl, Ra is particularly phenyl, or alpha- or p-naphthyi which is unsubstituted or substituted with 
halogen or C1-C4 alkyi. 
As C1-C3 alkylene, E is for example methylene, ethylene or propylene. 

As C2-C« alkylene, Q Is for example ethylene, propylene, 2,2-dimethylpropytene, tetramethylene or 
hexamethylene; and as Ce-Ci2 arylene, Q is o-, m- or p-phenylene, 1 ,4^naphthyiene or 4,4'-dlphenylene. 

The following compounds are examples of pofyaJkyipipertdina starting materials useful in making the 
compounds of formula E'. 





f-CH 2 CH( OH) CH 2 -[ 0CH 2 -CH( OH) CH* ] 2 
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N-hydroxymethy!-N r -2,2,6,6-tetramethylptperidin-4-yl-urea, 
N-methoxymettiyI-N'-2,2,6,6-tetramethylpjperidin-4-yl-urea, 
N-methoxymethyl-N'-n^odecyl-N'-2,2.6,6-tetramethyIpiper(din-4-yt-urea, and 
0-(2,2A6-tetramethylplperidin-4-yl)-N-methoxymethyl-urethane. 

When the Instant hindered amine derivative is of formula F\ the following polymeric compounds are 
examples of starting materials useful in preparing said derivatives. 




Additional starting hindered amine derivatives include for formula J': 



25 



30 



35 



polyH[6-[(1J.3.3-tetramethylbutyl)^ 

dyl)-imino]-hexamethylene^4[4-(1-oxyl-2,2,6,6-tetramethyIpiperidyl]-imino]}. 

Preferred compounds are the compounds of formulae A', B', D', F f , J', K', M' or N', wherein R is hydrogen, 
Ri is -CO-D and D is C1-C12 alkyl, C1-C4 alkoxy, phenyl, amino, C1-C12 alkylamino or phenylamino, 
m is 1 , 2 or 4, and 
when m is 1, R2 is 



H0- 



cfcH*>5 



cfcH,)? 



40 wherein x is 0 or 1, 

when m is 2 and D is alkyl, 

R2 is a divalent acyl radical of a cycloaliphatic or aromatic dicarboxylic acid having 8*14 C atoms, or of an 
aliphatic, cycloaliphatic or aromatic dicarbamic acid having 8-14 C atoms; or R2 is a group 



45 




wherein Di is C1-C4 alkyl or 3,5-di-t-butyl-4-hydroxybenzyt and D2 is D1 or hydrogen, and when m is 2 and D is 
phenyl, amino, alkylamino, phenylamino or alkoxy, R2 is a divalent acyl radical of an aliphatic, dicarboxylic acid 
55 having 2-8 C atoms or of a cycloaliphatic or aromatic dicarboxylic acid having 8-14 C atoms or of an aliphatic, 
cycloaliphatic or aromatic dicarbamic acid having 8-14 C atoms, or R2 is a group 



60 



CO- 

d/ CO- 
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wherein D* and Ds are Independently hydrogen, Ci-Ca alkyl, benzyl or 3,5-di-t-butyl-4-hydroxy benzyl, and 
when m is 4, R2 is a tetravalent acyl radical of 1^,3 t 4-butanetetracarboxyIic acid, 1 ,2 t 3^4-but-2-enetfitracarbQX- 
ylic acid, 1,2,3,6- or 1 ,2,4,5-pentanetetracarboxyiic acid; 
p is 1, 2 or 3, 

R 3 is hydrogen, C1-C12 alkyl. cyclohexyl, C7-C9 aralkyl, Ca-da alkanoyl or benzoyl; 
when p is 1, 

R4 is C1-C18 alkyh cyclohexyl, allyl, benzyl or a group 



H0- 



cfcHi) j 



CXCK,)3 
cfcH,) 3 



10 



15 



with h as 0 or 1 , or is a group 

— C ) n " k)Ri 



20 



25 



when p is 2, 30 
R4 is C1-C12 alkylene, Ce-Ci2 arylene, xylyiene, a group -CH2CH(OH)-CH2-, or provided that R 3 is not alkanoyl 
or benzoyl, R4 can also be a divalent acyl radical of an aliphatic, cycloaliphatic or aromatic dicarboxylic acid or 
dicarbamic acid having 6-12 C atoms, 
or R4 is a group of formula II, 

where Te and Tg are independently hydrogen or C1-C12 alkyl or T e and Tg together are C4-C6 alkylene or 35 

3-oxapentamethylene , 

when p is 3, R4 Is 2,4,6-triazinetriyl; 

n Is 1 or 2 and 

Re is hydrogen, C1-C12 alkyl, ally! or benzyl, 

when n Is 1, R7 Is hydrogen, C1-C12 alkyl, allyl, benzyl or cyclohexyl, and when n Is 2, R7 Is C2-C12 alkylene; 40 
k is 5 to 50, T3 is ethylene or propylene and Q1 i NH or o; 
T5 and Te each are methyl, 

T10 and T11 are independently C2-C12 alkylene or Tn is a group of formula II, 
e is 4 and 

T12 Is 45 



-NH(CH 2 ) a - R (CH 2 ) b - N -(CH 2 ) 0 -NH- 

50 

where a, b and c are independently 2 or 3; 

E1 is -CO- and E 2 Is -N(E6)-, E 3 and E4 independently are C1-C12 alkyl or E3 and E4 together are C5-C12 
polymethylene, and E5 Is hydrogen or C1-C12 alkyl; 

G1 is a direct bond, C2-C8 alkylene or -NH-G'-NH- wherein G' is C2-C8 alkylene, and R12 is C2-C18 alkanoyl or 
benzoyl. 55 

Especially preferred are the compounds of formulae A', B', F\ J' or N', wherein R is hydrogen, 
R1 is -CO-D and D Is C1-C4 alkyl, C1-C4 alkoxy, phenyl, amino, C1-C4 alkytamlno or phenylamino; 
m Is 1 or 2 and 
when m is 1, R2 Is a group 

60 



65 
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HO-.( )—CO- 
cfcH 3 ) j 



10 when m is 2 and D is alky I, R2 is a divalent acyl radical of a phenylenedicarboxylic acid or is a group 
-CO-C(Di)(D2)-CO- wherein D1 is C1-C4 alkyl or 3,5-di-t-butyl-4-hydroxybenzyl and D2 is D1 or hydrogen and 
when m is 2 and D is alkoxy, phenyl, amino or alkylamino, 

R2 is a divalent acyl radical of an aliphatic or aromatic dicarboxylic acid having 8-10 C atoms or of an aliphatic 
dicarbamic acid having 8-10 C atoms; or R2 is a group 



20 



T>u CO- 

X 

D 5 CO- 



wherein D4 is alkyl or 3,5-di-t-butyl-4-hydroxybenzyl and D5 is D4 or hydrogen; 
25 p is 1 or 2, R3 is C1-C4 alkyl, acetyl or benzoyl, 
when p is 1, R4 is C1-C12 alkyl or a group 



30 



35 



C^CHOi 

• St* 

cfcHj>3 



CXCH|) 3 
ctcH 3 ), 



J h 



with h as 0 or 1, 

and when p is 2, FU is C4-C8 alkylene; 
k is 5 to 50, T 3 is ethylene and Q1 is 0; 
40 Ts and Ts are methyl, 

T10 is hexamethylene and T11 is a group of formula II 

wherein Ts and T9 are independently hydrogen or C1-C12 aikyl or Ts and T9 together are pentamethylene or 
3-oxapentamethyIene ; 

R12 is acetyl or benzoyl and G1 is a direct bond or -NH-(CH2)s-NH-. 
45 The compounds of formula A' are generally prepared by oxidizing the corresponding hindered amine with an 
appropriate peroxy compound such as hydrogen peroxide or tert-butyl hydroperoxide in the presence of a 
metal carbonyl or metal oxide catalyst followed by reduction of the oxyl intermediate formed to the desired 
N-hydroxy derivative, preferably by catalytic hydrogenation. 
Thereafter, the N-acyloxy, N-carbamoyloxy and N-(alkoxyacyl)oxy derivatives are prepared by reacting the 
50 N-hydroxy hindered amine with the appropriate acid chloride, anhydride, cyan ate, isocyanate or substituted 
chloroformate (for carbonates). The catalytic hydrogenation can also be conducted in acetic anhydride to 
prepare the N-acetoxy derivative. 

The compounds of formula N' can be prepared analogously by reacting the 1 -hydroxy intermediates with an 
dicarboylic acid derivative or with a diisocyanate. 
55 These reactions are generally conducted at temperatures ranging from 0 to 60° C and in a variety of solvents 
including toluene and dich I oro methane. The acylations with carboxylic acid chlorides are preferably conducted 
in the presence of an acid acceptor such as triethy (amine. The various hindered amine precursors are largely 
commercially available or can be prepared by methods known in the art. 
The derivatives are particularly effective in stabilizing organic materials against the degradative effects of 
60 actinic stimuli. Such organic materials include polymeric materials such as the following polymers: 

1. Polymers of monootefins and diolefins, for example polypropylene, polyisobutylene, polybutene-1, 
polymethylpentene-1 . polyisoprene or polybutadiene, as well as polymers of cycloolefins, for instance of 
cyclopentene or norbornene, polyethylene (which optioanlly can be crosslinked), for example high 
density polyethylene (HDPE), low density polyethylene (LDPE) and linear low density polyethylene 
65 (LLDPE). 
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2. Mixtures of the polymers mentioned under 1), for example mixtures of polypropylene with 
potyisobutylene, polypropylene with polyethylene (for example PP/HDPE, PP/LDPE) and mixtures of 
different types of polyethylene (for example LDPE/HDPE). 

3. Copolymers of monoolefines and diolefines with each other or with other vinyl monomers, such as, 
for example, ethylene/propylene, linear low density polyethylene (LLDPE) and its mixtures with low 
density polyethylene (LDPE), propylene/butene-1 , ethyiene/hexene, ethylene/ethylpentene, ethylene/ 
heptene, ethylene/octene, propylene/isobutylene, ethylene/butene-1, propylene/butadlene, isobutylene/ 
isoprene, ethylene/alkyl acrylates, ethylene/alkyf methacrylates, ethylene/vlnyl acetate or ethylene/ 
acrylic acid copolymers and their salts (ionomers) and terpolymers of ethylene with propylene and a 
diene, such as hexadiene, dicyclopentadiene or ethylidene-norbornene; as well as mixtures of such 
copolymers and their mixtures with polymers mentioned In 1 ) above, for example polypropylene/ ethylene- 
propylene-copolymers, LDPE/ EVA, LDPE/EAA, LLDPE/EVA and LLDPE/EAA. 

3a. Hydrocarbon resins (for example C5-C9) and hydrogenated modifications thereof (for example 
tackyfiers). 

4. Polystyrene, poly-(p-methylstyrene), poly-(a-methylstyrene). 

5. Copolymers of styrene or a-methylstyrene -with dlenes or acrylic derivatives, such as, for example, 
styrene/butadiene, styrene/ acrylonitrile, styrene/aikyl methacrylate, styrene/maleic anhydride, styrene/ 
butadiene/ethyl acrylate, styrene/acrylonltrile/methyl acrylate; mixtures of high impact strength from 
styrene copolymers and another polymer, such as, for example, from a polyacrylate, a dlene polymer or an 
ethyiene/propylene/dlene terpolymer; and block copolymers of styrene, such as, for example, 
styrene/butadiene/ styrene, styrene/ isoprene/styrene, styrene/ethylene/butyiene/ styrene or styrene/ 
ethylene/propylene/styrene. 

6. Graft copolymers of styrene or a-m ethyl styrene such as, for example, styrene on polybutadiene, 
styrene on polybutadiene-styrene or polybutadiene-acrylonitrile; styrene and acrylonitrile (or methacry- 
lonitrile) on polybutadiene; styrene and maleic anhydride or maieimide on polybutadiene; styrene, 
acrylonitrile and maleic anhydride or maieimide on polybutadiene; styrene, acrylonitrile and methyl 
methacrylate on polybutadiene, styrene and alkyl acrylates or methacrylates on polybutadiene, styrene 
and acrylonitrile on ethylene/propylene/diene terpolymers, styrene and acrylonitrile on polyacrylates or 
polymethacrylates, styrene and acrylonitrile on acrylate/butadiene copolymers, as well as mixtures 
thereof with the copolymers listed under 5), for instance the copolymer mixtures known as ABS-, MBS-, 
ASA-orAES-polymers. ' 

7. Halogen-containing polymers, such as polychloroprene, chlorinated rubbers, chlorinated or 
sulfochlorinated polyethylene, eplchlorohydrin homo- and copolymers, polymers from halogen-contain- 
ing vinyl compounds,as for example, polyvtnylchloride, polyvinylidene chloride, polyvinyl fluoride, 
polyvlnylidene fluoride, as well as copolymers thereof, as for example, vinyl chloride/vinylidene chloride, 
vinyl chloride/vinyl acetate or vinylidene chloride/vinyl acetate copolymers. 

8. Pofymers which are derived from a.p-unsaturated acids and derivatives thereof, such as 
polyacrylates and polymethacrylates, polyacrylamide and polyacrylonitrile. 

9. Copolymers from the monomers mentioned under 8) with each other or with other unsaturated 
monomers, such as, for instance, acrylonltrile/butadiene, acrylonitrile/alkyl acrylate, acrylonitrile/ 
alkoxyaikyl acrylate or acrylonitrile/vinyl halogenide copolymers or acrylonitrile/alkyl rnethacrylate/buta- 
diene terpolymers. 

10. Polymers which are derived from unsaturated alcohols and amines, or acyl derivatives thereof or 
acetals thereof, such as polyvinyl alcohol, polyvinyl acetate, polyvinyl stearate, polyvinyl benzoate, 
polyvinyl maleate, polyvinyl butyral, polyallyl phthalate or polyaltylmelamine; as well as their copolymers 
with olefins mentioned In 1) above. 

11. Homopolymers and copolymers of cyclic ethers, such as polyalkylene glycols, polyethylene oxide, 
polypropylene oxide or copolymers thereof with bis-glycidyl ethers. 

12. Polyacetals, such as potyoxymethylene and those polyoxymethytenes which contain ethylene oxide 
as a comonomer; polyacetals modified with thermoplastic polyurethanes, acrylates or MBS. 

13. Polyphenylene oxides and sulfides, and mixtures of polyphenylene oxides with polystyrene or 
polyamtdes. 

14. Polyurethanes which are derived from polyethers, polyesters or polybutadienes with terminal 
hydroxyl groups on the one side and aliphatic or aromatic poiyisocyanates on the other side, as well as 
precursors thereof (poiyisocyanates, potyols orpreporymers). 

15. Polyamides and copolyamides which are derived from diamines and dicarboxylic acids and/or from 
aminocarboxyiic acids or the corresponding lactams, such as polyamlde 4, polyamlde 6, polyamide 6/6, 
6/10, 6/9, 6/12 and 4/6, polyamlde 11, polyamide 12, aromatic polyamides obtained by condensation of 
m-xylene diamine and adipic acid; polyamides prepared from hexamethylenediamine and isophthalic 
or/and terephthallc acid and optionally an elastomer as modifier, for example poly-2,4,4,-trimethyihexa- 
methyiene terephthaiamide or poly-m-phenyfene Isophthalamide. Further copolymers of the aforemen- 
tioned polyamides with polyoleflns, olefin copolymers, Ionomers or chemically bonded or grafted 
elastomers;, or with polyethers, such as for Instance, with polyethylene glycols, polypropylene glycols or 
polytetramethytene glycols. Polyamides or copolyamides modified with EPDM or ABS. Polyamides 
condensed during processing (RIM-polyamide systems). 
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16. Polyureas, polyimides and polyamide-imides. 

17. Polyesters which are derived from dicarboxylic acids and diois and/or from hydroxycarboxylic acids 
or the corresponding lactones, such as polyethylene terephthalate, polybutylene terephthalate, poly-1 ,4- 
dimethytolcyclohexane terephthalate, poly-[2,2.-(4-hydroxyphenyl) -propane] terephthalate and polyhy- 

5 droxybenzoates as well as b I ock-co poly ether-esters derived from polyethers having hydroxy! end groups. 

18. Polycarbonates and polyester-carbonates. 

19. Polysuifones, poly ether-sulf ones and polyether-ketones. 

20. Crosslinked polymers which are derived from aldehydes on the one hand and phenols, ureas and 
melamfnes on the other hand, such as phenol/formaldehyde resins, urea/formaldehyde resins and 

10 melamine/formaldehyde resins. 

21. Drying and non-drying alkyd resins. 

22. Unsaturated polyester resins which are derived from copolyesters of saturated and unsaturated 
dicarboxylic acids with polyhydric alcohols and vinyl compounds as crosslinking agents, and also 
halogen-containing modifications thereof of low inflammability. 

15 23. Thermosetting acrylic resins, derived from substituted acrylic esters, such as epoxy-acrytates. 

urethane-acrylates or polyester-acrylates. 

24. Alkyd resins, polyester resins or acrylate resins in admixture with melamine resins, urea resins, 
polyisocyanates or epoxide resins as crosslinking agents. 

25. Crosslinked epoxide resins which are derived from polyepoxides, for example from bis-glycrdyl 
20 ethers or from cycloallphatlc diepoxides. 

26. Natural polymers, such as cellulose, rubber, gelatine and derivatives thereof which are chemically 
modified in a polymer-homologous manner, such as cellulose acetates, cellulose propionates and 
cellulose butyrates, or the cellulose ethers, such as methy [cellulose; rosins and their derivatives. 

27. Mixtures of polymers as mentioned above, for example PP/EPDM, Polyamide 6/EPDM or ABS, 
25 PVC/EVA, PVC/ABS, PVC/MBS, PC/ABS. PBTP/ABS, PC/ASA, PC/PBT, PVC/CPE, PVC/acrylates, 

POM/thermoplastic PUR, PC/thermoplastic PUR, POM/acrylate, POM/MBS, PPE/HIPS. PPE/PA 6.6 and 
copolymers, PA/ HOPE, PA/PP, PA/PPE. 
The instant compounds are added to the polymers in a concentration of 0.05 to 5 °/o by weight, calculated 
relative to the material to be stabilized. Preferably, 0.1 to 2.5 o/o by weight of the stabilizer calculated relative to 
30 the material to be stabilized, is incorporated into the latter. 

Incorporation can be effected during the polymerization or after polymerization, for example by mixing the 
compounds and, if desired, further additives into the melt by the methods customary in the art, before or 
during shaping, or by applying the dissolved or dispersed compounds to the polymer. 

Further additives used In combination with the instant compounds may be other stabilizers such as phenolic 
35 antioxidants, metal desactivators, phosphites, thiodipropionic diesters. fatty acid salts, UV-absorbers or nickel 
complex salts. Further additives may be pigments, fillers, plasticizers, flame retardants or antistatica. 

In general, the stabilizers of this invention are employed from about 0.05 to about 5 % by weight of the 
stabilized composition, although this will vary with the particular substrate and application. An advantageous 
range is from about 0.1 to about 2.5 °/o. 
40 The compounds are particularly active as light stabilizers in ambient cured and acid catalyzed thermoset 
coatings or enamels. Since these materials are considerably less basic than conventional hindered amines, 
they do not inhibit or interfere with cure as is encountered with the conventional hindered amines nor are they 
interacting. They likewise do not exhibit the color problems encountered with nitroxyl radicals and, unlike 
N-hydroxy hindered amines, tend to resist air oxidation during handling. Finally, the N-acyloxy hindered amines 
45 exhibit greater solubility in the solvents typically utilized in coatings. These areas are further described in a 
copending application. 

The compounds alone or In combination with phenols can further be used in photographic layers as yellow 
dye light stabilizers, as cyan dye dark stabilizers, as antistain agents in magenta layers (especially for 
two-equivalent magenta couplers) and as thermal stabilizers for magenta couplers. 
50 The following examples further illustrate the preparation of these compounds. 

Example 13 DMI-acetoxy-^.e.e-tetramethylpiperidin^-yl) Phthalate 
A mixture of 20.0 g (42 mmol) of di-(1-oxyl-2.2,6,6-tetramethyl-piperidin-4-yl) phthalate, 100 ml of acetic 

anhydride, and 500 mg of 5 <Vo Pd on C is hydrogenated in a Parr apparatus (50 psi, ambient temperature, 1 
55 hour). Catalyst (s filtered and solvent is evaporated. The residue is dissolved in 150 ml of ethyl acetate. The 

ethyl acetate solution is washed with 5 <Vb aqueous ammonia (2 x 100 ml), water (100 ml), and saturated sodium 

chloride (100 ml), then dried over magnesium sulfate and concentrated to obtain a crude solid. The crude 

product is recrystallized from methanol to obtain 14.9 g (64<Vb yield) of a white crystalline solid, 

m.p. 1 72-175° C. 
60 Anal. Caicd. for C30H44N2O8: 

C, 64.3; H, 7.9; N, 5.0. 

Found: 

C, 64.5; H, 8.2; N, 5.1. 
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Example 14 Di-(1-acetoxy-2,2 t 6,6-tetramethylplperidin-4-yt) Isophthalate 

The compound is prepared according to the procedure given for Example 13 utilizing the isophthalate in 
place of the phthalate, m.p. 98-101 °C. 
Anal. Calcd. for C30H44N2O8: 

C, 64.3; H, 7.9; N, 5.0. 5 
Found: 

C, 62.4; H, 8.0; N, 5.0. 

Example 15 Poly-{t6-[(1 ,1 ,3,3-teframethylbutylHminoM ,3,5-triazine-2,4-diyl] 

[2-(1-acetoxy-2,2,6,6-tetirmriethylpiperidyi)-imino]-hexamethylene-[4-(1-acetoxy-2,2^ 10 
imino]} 

The compound Is prepared according to the procedure given for Example 13, utilizing the corresponding 
1-oxyl compound 

m.p. 1 10-120° C (glass transition). 15 
Anal. Caicd. for (CsgHToNeCXOr,: 
C, 65.5; H, 9.9; N, 15.7. 
Found: 

C, 65.6; H, 9.4; N, 13.0. 

20 

Example 16 Polymer of 1-acetoxy-4-acryloxy-2,2.6,6-tetramethylplperidlne 

A solution of 20.0 g (74.3 mmol) of 1-acetoxy-4-acry!oxy-2,2 i 6 i 6-tetramethyipiperidine and 0.19 g of 
azobisisobutyronitriie in 30 ml of dry toluene is added over 2 hours to 25 ml of dry toluene maintained at 100° C. 
The reaction mixture is stirred an additional 15 minutes. A solution of 35 mg of n-dodecyl mercaptan in 2 ml of 
toluene Is added, and the reaction mixture is then poured into cold hexane to yield a precipitate. The 25 
precipitate Is dissolved In ether, and cold hexane Is added to afford a white precipitate which is dried to give 
16.4 g (82 % yield) of a brittle glass. 
IR: 1755,1720 cm" 1 . 
Ana!. Calcd. for (CnhteaNO-On: 

C, 62.4; H, 8.6; N, 5.2. , 30 

Found: 

C, 62.8; H, 8.6; N, 5.1. 

Example 17 1-Acetoxy-2,2,6,6-tetramethylpiperidin-4-yl 4-Hvdroxy^,5-d!-tert-butylbenzoate 

A solution of 20.0 g (92.9 mmol) of 1 -acetoxy-4-hydroxy-2,2,6,6-tetram ethyl pi perldlne in 10.3 g (102 mmol) of 35 
triethylamine and 210 ml of dlchloromethane is cooled below 0°C. To this solution is added, under nitrogen, a 
solution of 25.0 g (92.9 mmol) of 4-hydroxy-3,5-di-tert-butylbenzoyl chloride over a 30 minutes interval. During 
the addition the reaction temperature is maintained at -3 to 0°C. The reaction mixture is stirred at room 
temperature for 3 hours, then diluted with hexane (200 ml). Triethylamine hydrochloride is removed by 
filtration, and the filtrate Is washed with 1N HCI (200 ml) and saturated sodium bicarbonate solution (200 ml). 40 
The solution is dried over magnesium sulfate and concentrated to an oil which \s triturated in hexane to yield 
1.5 g of a white solid impurity. ,„„ A , » , 

The mother liquor is concentrated and crystallized from methanoldichloromethane to yield 1 1 .6 g (28 0/0) of a 
white solid, m.p. 154-1 56° C, which is the title compound. 

Anal. Calcd. for C26H41NO5: 45 

C, 69.7; H, 9.2; N, 3.1. 

Found: 

C, 69.7; H, 9.4; N, 3.1. 

Example 18 DI-(1-acetoxy-2^,6,6-tetramethylpipeiidin-4-y1) 2-(4-Hydroxy-3,5-dl-tert-butyIbenzyI) 50 
n-butylmalonate 

~ To 10 mmol of lithium dilsopropylamide in 25 ml of anhydrous tetrahydrofuran is added a solution of 27.6 g 
(50 mmol) of di-(1-acetoxy-2^,6,6-tetramethylpiperidin-4-yi) n-butylmalonate in 90 ml of THF followed by a 
solution of 16.5 g (62.5 mmol) of 4-dlmethvlaminomethyl-2,6-dl-tert-butylphenol In 50 ml THF. The reaction 
mixture is refluxed for 2 hours. The reaction mixture is concentrated under reduced pressure and the residue 55 
is dissolved in ether (300 ml). The ether solution is washed with TN HCI (300 ml) and saturated sodium 
bicarbonate solution (150 ml), then dried over magnesium sulfate and concentrated. The resulting crude solid 
is recrystailtzed from hexane to give 25.7 g (66 <Vb yield) of a white solid, m.p. 174-175° C. 
Anal. Calcd. for C44H72N2O9: 

C. 68.4; H. 9.4; N, 3.6. 60 
Found: 

C, 68.1; H, 9.4; N, 3.8. 
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Example 19 

N-( 1 -Acetoxy-2,2,6,6-tetramethylpiperidta 
t-butylbenzamide 

A solution of 20.9 g (77.6 mmol) of 4-hydroxy-3,5-dMert-butyl benzoyl chloride in 100 ml of dichloromethane 
5 is added dropwise over 30 minutes under nitrogen to a chilled solution (0°C) of 20.0 g (64.7 mol) of 
1-acetoxy-4-butylamino-2 t 2,6 t 6-tetramethy1piperidine hydrochloride in 19.6 g (194 mmol) of triethylamine and 
100 ml of dichloromethane. The reaction temperature is maintained below 5°C during the addition. The 
reaction mixture is stirred for 3 hours at room temperature, then diluted with ether (200 ml) and filtered. The 
filtrate is washed with 1N HCI (2 x 100 ml) and sodium bicarbonate solution (200 ml). The solution is dried over 
10 magnesium sulfate, concentrated, and chromatographed on silica gel (3:1 he xane: ethyl acetate). The major 
reaction product is crystallized from methanol to yield 13.0 g of a white solid, m.p. 230-232° C. 
Anal. Caicd. for C45H70N2O6: 
C, 73.5; H, 9.6; N, 3.8. 
Found: 

15 C. 72.6; H. 9.4; N, 3.7. 

Example 20 N-(1-Acetoxy-2,2,6,6-tetrajnethylpiperidin^y1)-N^-butyl-4-hydroxy-3,5-di-t-butylbenzamide 

A second recrystailization crop from Example 19 is recrystaltized until a constant melting point is obtained. 
The yield is 4.4 g of a white solid, m.p. 1 61-1 64° C, with an analysis consistent with the title compound. 
20 Anal. Calcd. for C30H50N2O4: 
C, 71.7; H, 10.0; N, 5.6. 
Found: 

C, 72.0; H, 10.2; N, 5.5. 

25 Example 21 1,6-Di-[N-acetyi-N-(1-acetoxy-2»2,6,6-tetramethylpiperidin-4-yl)]-aminohexane 

A mixture of 52.8 g (310 mmol) of 1-oxyI-2.2,6,6-tetramethylpiperidin-4-one, 17.4 g (150 mmol) of 
1,6-hexanedlamine, methanol (10.0 ml), water (150 ml), and platinum oxide (500 mg) is hydrogenated in a Pan- 
apparatus for 18 hours at 50 psi (ambient temperature). Chloroform (1000 ml) is added, and the catalyst is 
filtered. The organic phase is concentrated to obtain 44.4 g (69 <Vb) of 1 ,6-di-tN-(1-hydroxy-2,2,6 ( 6-tetrameth^l- 

30 piperidin-4-yt)]-aminohexane. The hydroxylamine (19.5 g. 45.7 mmol) is added to 150 ml of acetic anhydride 
over 5 minutes, with the reaction temperature reaching 50° C during the addition. The reaction mixture is 
refiuxed for 30 minutes, then rehydrogenated (400 mg 5 °/o Pd on C, 50 psi, 3 hours) to reduce any remaining 
nitroxyl radical. The catalyst is removed by filtration, and solvent is evaporated. The residue is crystallized from 
4:1 toluene :heptane to give 14:1 g (52<Vb yield) of a white solid, m.p. 169-170°C. 

35 Anal. Calcd. for C32H58N4O6: 
C, 64.6; H, 9.8; N, 9.4. 
Found: 

C, 64.8; H. 9.8; N. 9.3. 

40 Example 22 Di-(1-a<«toxy-2^,6,6-tetramethylpiperidin-4-yt) N,N'-(1,6-Hexanediyl)dicarbamate 

A mixture of 15.0 g (70 mmol) of 1-acetoxy-4-hydroxy-2,2,6 t 6-tetramethylpiperidlne, 5.9 g (35 mmol) of 

1 ,6-hexanediisocyanate, toluene (125 ml), and di butyl tin dilaurate (200 mg) is refiuxed for 1 hour. The hot 

reaction mixture is poured into hexane (500 ml). The resulting precipitate is removed by filtration and triturated 

in ether to give 13.1 g (63 0/0 yield) of a white solid, m.p. 1 58-1 63° C. - 
45 Anal. Calcd. for C30H54N4O8: 

C, 60.2; H, 9.1; N. 9.4. 

Found: 

C, 60.1; H. 9.1; IM, 10.0. 

50 Example 23 1 -Acetoxy-4-(N-acetyl-N-n-dodecyf amino) -2, 2,6,6- tetrame thy Ipiperidine 

A mixture of 42.6 g (250 mmol) of 1-oxyt-2,2,6,6-tetramethyfpiperidin-4-one, 47.0 g (250 mmol) of 
n-dodecyiamine, 600 mg of platinum oxide and 200 ml of toluene is hydrogenated in a Parr apparatus (50 psi, 
ambient temperature) for 3 hours. Acetic anhydride (77.9 g, 760 mmol) is added. The catalyst is removed by 
filtration, and the filtrate is refiuxed for 3 hours. Solvent is evaporated at reduced pressure, and the residue is 

55 dissolved in 2:1 hexane: ether (500 mi). The solution is washed with 1N HCI (400 ml), saturated sodium 
bicarbonate solution (200 ml), and saturated sodium chloride solution (200 ml), then dried over magnesium 
sulfate and concentrated. The residue is chromatographed on silica gel (1 :1 hexane :ethyt acetate) to obtain 
42.4 g (40 PA) yietd) of a yellow oil. 
Anal. Calcd. for C26H48N20a: 

60 C, 70.7; H. 11.4; N, 6.6. 
Found: 

C. 71.0; H. 11.3; N, 6.3. 
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Example 24 DI-(4-n-octadecanoyloxy-2,2 l 6,6-tetramethylpIperidin-1-yl) Oxalate 

A solution of 4.33 g (34.1 mmol) of oxalyl chloride In 50 ml of dlchloromethane is added dropwise over 20 
minutes to a solution of 30.0 g (68.2 mmol) of l-hydroxy^^.&.e-tetramethylpiperidin-^yl) stearate in 8.3 g 
(81.8 mmol) of triethylamine and 100 ml dlchloromethane In a nitrogen atmosphere. The reaction tempeature 
rises from 20° to 35° C during the addition. The reaction mixture Is stirred overnight at room temperature ; the 5 
triethylamine hydrochloride formed (s removed by filtration, and the filtrate is diluted to a total volume of 300 ml 
with dlchloromethane. The solution is washed with 1N HCI (2 x 100 ml) and saturated sodium bicarbonate 
solution (200 ml), dried over magnesium sulfate, and concentrated to obtain a dark brown solid. The solid is 
suspended in methanol and filtered. The Isolated solid is recrystallized twice from heptane (filtrol added to 
decolorize) to obtain 9.3 g (29<Vo yield) of white crystals, m.p. 104-105° C. 10 
Anal. Calcd. for C56H104N2O8: 
C, 72.1; H, 11.2; N, 3.0. 
Found: 

C, 72.1; H, 11.3; N, 3.2. 

15 

Example 25 Di-t^enzoyloxy^^^.e-tetramethylpiperidin-l-yl) Oxalate 

The compound is prepared according to the procedure given for Example 24, utilizing the corresponding 
benzoate. 
m.p. 244°C (dec). 

Anal. Calcd. for C34H44N2O8: 20 

C, 67.1 ; H, 7.3; N, 4.6. 

Found: 

C, 66:8; H, 7.4; N, 4.5. 

Example 26 DI-(1-benzoyloxy-2,2,6,6-tetramethylplperidin-4-yl) Sebacate 25 

Benzoyl chloride (29.5 g, 210 mmo*) Is added dropwise over 30 minutes to a mixture of 51 .3 g (100 mmol) of 
di-(1-hydroxy-2,2,6,6-tetramethylpiperidin-4-yl) sebacate, 250 mi of toluene, and 30.4 g (300 mmol) of 
triethylamine under nitrogen. The temperature rises from 22° to 48° C during the addition. The reaction mixture 
is then heated at 70° C for 45 minutes, cooled below 40° C, and diluted with 150 ml of toluene. Triethylamine 
hydrochloride is filtered off, and the filtrate Is washed with 1 0 <Vo aqueous ammonia (200 ml) , warm water (3 x 30 
400 ml), 1N HCI (2 x 200 ml), saturated sodium bicarbonate solution (200 ml) and saturated sodium chloride 
solution (200 ml). The solution is dried over magnesium sulfate and concentrated. The residue is recrystallized 
from methanol to obtain 51.5 g (71 0/0 yiefd) of a white solid, m.p. 92-100°C. 
Anal. Calcd. for C42H60N2O8: 

C, 70.0; H, 8.4; N, 3.9. 35 
Found: 

C, 69.8; H, 8.6; N, 3,9. 

Example 27 l-Ber*oyloxy-4-(N-n-butylbenzyolar^^ 

The compound is prepared from the reaction of 1 -hydroxy-4-( N-n-butyiamlno-2,2,6,6-tetramethylpiperidine 40 
with benzoyl chloride following a procedure similar to that used for Example 26. 
m.p. 155-159° C. 
Anal. Calcd. for C27H36N2O3: 
C, 74.3; H, 8.3; N, 6.4. 

Found: 45 
C, 74.0; H, 8.4; N, 6.3. 

Example 28 (1-Benzcyloxy-2,2,6,6-teti^e^ 
Isophthalate 

A mixture of 35.0 g (78.7 mmol) of dr-(2,2,6,6-tetrametthylpiperidln-4-yl) isophthalate, 1 .0 g of molybdenum 50 
hexacarbonyl, and 75 ml of toluene is heated to 9Q°C in a nitrogen atmosphere. A solution of 4.2 IvT t-butyl 
hydroperoxide In toluene (225 ml, 945 mmoO is added over 5 minutes and the reaction mixture turns red. After 
the addition, the reaction mixture is irradiated for 6 hours (internal temperature 85°C) with a UV lamp. Another 
1.0 g portion of molybdenum hexacarbonyl is added, and the reaction mixture Is irradiated for 16 hours. The 
mixture was then filtered and concentrated and the crude residue is chromatographed on silica gel (9:1 55 
hexane:ethyl acetate). The more polar of the two major reaction products is recrystallized from ethanol to 
obtain 12.0 g (23 W yield) of the title compound, a white solid with m.p. 137-140*0. 
Anal. Calcd. for C40H60N2O7: 
C, 71.6; H, 7.5; N, 4.2. 

Found: 60 
C, 71.7; H, 7.8; N, 4.4. 

Example 29 1 .4-DI-(4-hydroxy-3,5-dl-tert-butylhenzoyloxy)-2A6,6-tetramethylplperidine 

A solution of 31.2 g (116 mmol) of 4-hydroxy-3,5-dl-tert-butylbenzoyl chloride In 100 ml of toluene is added 
dropwise over 3 minutes to a mixture of 10.0 g (58.8 mmol) of 1 ,4-dihydroxy-2,2,6,6-tetramethyl pipe rid ine and 65 
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15.5 g (128 mmol) of N.N-dimethylaniline in 50 ml of toluene in a nitrogen atmosphere. The reaction mixture is 
heated at 80° for three hours, then diluted to 400 ml. The solution is washed with 1N HCI, saturated sodium 
bicarbonate solution, and saturated sodium chloride solution, then dried over magnesium sulfate and 
concentrated. The yellow residue is decolorized with DARCO G-60 in 2-propanol. Crystallization gives 14.0 g 
5 (38 % yield) of a white solid, m.p. 196°C(dec). 
Anal. Calcd. for C39H59NO6: 
C. 73.4; H. 9.3; N, 2.2. 
Found: 

C, 73.3; H, 9.3; N, 2.1. 

10 

Example 30 1 -Carbamoyloxy-4-benzoyloxy-2,2,6,6-tetramethytpiperidine 

A solution of 6.7 ml of 12 N HCI in 10 ml of water is added dropwise over 10 minutes with cooling below 0°C 
to a suspension of 20.8 g (75 mmol) of 1-hydroxy-4-benzoyioxy-2,2,6,6-tetramethylpiperidine, 75 ml of 
methanol, and 25 ml of water in a nitrogen atmosphere. A clear solution resulted. A solution of 6.1 g (75 mmot) 

15 of potassium cyanate in 25 ml of water is added dropwise over 30 minutes. The reaction temperature is 
maintained at 0-5° C during the cyanate addition. The reaction mixture is stirred 30 minutes at ambient 
temperature, then filtered. The precipitate is washed with water, then dissolved in 200 ml of toluene. Residual 
water is removed by azeotropic distillation. The toluene solution is then cooled to yield 19.4 g (81 %) of a white 
crystalline solid, m.p. 148-1 49° C. 

20 Anal. Catcd. for C17H24N2O4: 
C, 63.7; H, 7.6; N, 8.7. 
Found: 

C, 63.5; H, 7.8; N, 8.8. 

25 Example 31 Di-(1-carbamoy(oxy-2,2,6,6-tetramethylpiperidin-4-yl) Sebacate 

The compound is prepared according to the procedure given in Example 30. 
Anal. Calcd. for C30H54N4O8: 
C, 60.2; H, 9.1; N, 9,4. 
Found: 

30 C, 60.3; H, 9.0; N, 9.1. 

Example 32 Di-(1-phenylcarbamoyloxy-2,2,6,6-tetramethylpiperidin-4-yl) Sebacate 
Phenyl Isocyanate (9.5 g, 80 mmol) is added over 5 minutes to a suspension of 20.0 g (39 mmol) of 

di-(1-hydroxy-2^,6,6-tetramethylpiperidin-4-yl) sebacate in 125 ml of dichloromethane. The resulting solution 
35 is refluxed for 30 minutes and then evaporated to obtain a solid. The crude solid is briefly refluxed in methanol, 

filtered off, and recrystailized from 2-propanol :dichloromethane to give 22.2 g (76 0/0 yield) of white solid, 

m.p. 159-161°C(dec). 

Anal. Calcd. for C42H62N4O8: 

C, 67.2: H, 8.3; N, 7.5. 
40 Found: 

C, 66.9; H, 8.3; N, 7.3. 

Example 33 4-Benzoyloxy-1 -n-butylcari3aiTioyloxy-2 t 2,6,6-tetramethylpiperidine 
A solution of 4.66 g (40 mmol) of n-butyl isocyanate in 10 ml of toluene is added over 10 minutes to a 
45 suspension of 10.6 g (38.2 mmol) of 1-hydroxy-4-benzoyloxy-2A6.6-tetramethylpiperidine in 40 ml of toluene. 

The reaction mixture is heated at 50° C for 30 minutes. The reaction mixture is then filtered, and the residue 

from evaporation of the filtrate is crystallized from hexane to give 4.2 g (29 0/0 yield) of a white solid. 

m.p. 126-127°C. 

Anal. Calcd. for C2iHs2N204: 
50 C, 67.0; H, 8.6; N, 7.5. 

Found: 

C, 67.2; H, 8.7; N, 7.4. 

Example 34 Di-(1 -n-butylcarbamoyloxy-2,2.6,6-tetramethylpiperidin-4-yl) Phthalate 
55 The compound is prepared in 65 <Vb yield according to the procedure given in Example 21 , except that the 

appropriate phthalate and dichloromethane solvent are utilized. 

m.p. 180-182°C. 

Anal. Calcd. for CsaHsel^Oe: 

C, 64.1; H, 8.7; N, 8.3. 
60 Found: 

C, 63.9; H, 8.8; N. 8.0. 

Example 35 Dl-(1 -n-butylcarbamoyloxy-2,2.6,6-tetramethylpiperidin-4-yl) Isophthalate 
The compound is prepared according to the procedure given in Example 34 except for the use of the 
65 isophthalate. 
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m.p. 176-177°C. 

Anal. Calcd. for CaeHssN^Os: 

C, 64.1; H, 8.7; N, 8.3. 

Found: 

C, 64.1; H, 8.4; K 8.3. 

Example 36 Dl-(1 -n-butylcarbamoyloxy^^e.e-tetramethylpipertdin^yl) 2,2-DIethylmalonate 

The compound Is prepared according to the procedure given in Example 34 except for the use of the 
appropriate malonate. 
m.p. 166-169°C. 
Anal. Calcd. for C36H64N4O8: 
C, 62.8; H, 9.6; N. 8.4. 
Found: 

C, 63.2; H, 9.6; N, 8.3. 

Example 37 Di-(1-n-butylcajrbamoyloxy-2,2^,6-tetramethytpiperi<lIn-4-yl) n-Butyl malonate 

The compound is prepared according to the procedure given in Example 34. m.p. 129-1 31 °C. 
Anal. Calcd. for C35H64N4O8: 
C, 62.8; H, 9.6; N, 8.4. 
Found: 

C, 63.1; H, 9.5; N, 8.3. 

Example 38 Di-(4-benzoyloxy-2,2,6,6-tetramethylpiperidln-1 -yl) 
N,N'-(2,4 l 4-trimethyl-1,6-hexanediyl)-dicarbamate 

The compound is prepared from 4-benzoyIoxy-1-hydroxy-2,2,6,6-tetramethylpiperidine and 2,4,4-trimethyl- 
hexane-1,6-dllsocyanate according to the procedure given in Example 33. 
m.p. 165-167°C. 
Anal. Calcd. for C43H64N4O8: 
C, 67.5; H, 8.4; N, 7.3. 
Found: 

C, 67,4; H, 9.0; N, 7.4. 

Example 39 n-Butyl (4-Benzoyloxy-2,2,6,6rtetramethylplperidln-1-yl) Carbonate 

A solution of 7.8 g (81 mmol) of n-butylchloroformate In 15 ml of toluene is added dropwlse over 20 minutes 
to a mixture of 15.0 g (54 mmol) of 1-hydroxy-4-benzoyloxy-2,2,6,6-tetramethylpiperidlne ( 8.2 mi (101 mmol) of 
triethylamine, and 75 ml of toluene In a nitrogen atmosphere. During the addition, the reaction temperature is 
maintained below 10° C with an ice bath. After the addition is complete, the reaction mixture is stirred two 
hours at room temperature. Triethylamine hydrochloride Is filtered, the filtrate washed with 1N HCI (200 ml), 
saturated sodium bicarbonate (200 ml), and saturated sodium chloride (200 ml), then dried over magnesium 
sulfate and concentrated. The resulting oil- is crystallized from hexane to give 14.1 g (69 <Vo yield) of a white 
solid, m.p. 83-84° C. 
Anal. Calcd. for C21H31NO4: 
C, 66.8; H, 8.3; N, 3.7. 
Found: 

C, 66.8; H, 8.4; N, 3.9. 

Summarizing, this invention is seen. to. provide a series of new O-acyl. O-carbamoyl and O-carbonate 
substituted N-hydroxy hindered amine stabilizers. Variations may be made in proportions, procedures and 
materials without departing from the scope of the Invention as defined by the following claims. 



Claims 



1. A stabilized ambient curable or acid catalyzed thermosetting coating composition containing, an 
effective stabilizing amount of a hindered amine compound containing. the group 
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RC^ 2/ CH 3 
RCfl2 N CH3 



10 



15 



wherein R is hydrogen or methyl and Ri is a group 

D-H-, wherein 0 is C1-C18 alkyl, C1-C18 alkoxy, phenyl, phenyl substituted by hydroxy, C1-C4 alkyl or 
C1-C4 aikoxy, or D is amino or amino mono- or disubstituted by C1-C12 alkyl or phenyl. 

2. The composition according to claim 1 , which contains a hindered amine compound corresponding to 
one of the formulae A-N 
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• Q i -E-CO-NH-CH 2-OR 1 0 



(E) 



10 



RCHa' V N CH 2 R 
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30 



35 



T5 S ^6 



CH 2 COO 



T 5 



ORi 



/N Te 



40 



T 



Xs 



ORi 



-Tio- 



T 



t 5n 



» » 



x/ y \ f 

ORi 



(J) 



45 



50 



55 



60 



65 



37 



EP 0309400 A2 



10 



15 



20 



25 



30 



• — • 



RiO— A x ^)h— CC 
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wherein 

45 R is hydrogen or methyl, 

R 1 is a group D-CO- , wherein D is C1-C18 alkyl, C1-C18 alkoxy, phenyl, phenyl substituted by hydroxy, 
C1-C4 alkyl or C1-C4 alkoxy, or amino or amino mono- or disubstituted by C1-C12 alkyl or phenyl; 
m is 1-4, 
when m is 1 , 

50 R2 Is hydrogen, C1-C1B alkyl optionally interrupted by one or more oxygen atoms, C2-C12 alkenyl. Ce-Cio 

aryl, C7-C18 aralkyl, glycidyl, a monovalent acyf radical of an aliphatic, cycloaliphatic. araliphatic or 
aromatic carboxylic acid, or of a carbamic acid, or R2 is a group 
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wherein x is 0 or 1 , or is a group 
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X 



wherein y is 2-4; 
when m is 2, 

R2 is C1-C12 alkylene, C4-C12 alkenylene, xylylene, a divalent acyi radical of an aliphatic, cycloaiiphatic, 
araJiphatic or aromatic dicarfooxylic acid or of a dicarbamic acid, or R2 is a group 



Dz^ CO- 



or 



D3-CH — CO- 
CHz-CO- 



10 



15 



20 



wherein D1 and D2 independently are hydrogen, an alkyl radical containing up to 8 carbon atoms, phenyl, 
benzyl or S.S-di-t-butyl^hydroxybenzyl, and D3 Is an alkyl or alkenyl radical containing up to 18 carbon 
atoms; 

when m is 3, R2 Is a tnValent acyi radical of an aliphatic, cycloaiiphatic, or aromatic tricarboxylic acid; when 
m is 4, R2 is a tetravalent acyi radical of a saturated or unsaturated aliphatic or aromatic tetracarboxyllc 
acid; pis 1,2 or 3, 

R3 is hydrogen, C1-C12 alkyl, C6-C7 cycloalkyl. C7-C9 aralkyl, C2-C18 alkanoyl, C3-C5 alkenoyl or benzoyl; ^ 
when p is 1 , 

R 4 is hydrogen, C1-C18 alkyl, Cs-Cz cycloalkyl, C2-C8 alkenyl unsubstltuted or substituted by a cyano, 
carbonyl or carbamide group, or it is aryl, aralkyl, glycidyl, a group of the formula -CH 2 -CH(OH)-Z or of the 
formula -CONH-Z wherein Z is hydrogen, methyl or phenyl; 
or R4 is a group of the formula I 
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with h as 0 or 1; 
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or R3 and R4 together are aikylene of 4 to 6 carbon atoms or 1-oxo alkylene or the divalent acyi radical of 55 
an aliphatic or aromatic 1 ,2- or 1 ,3-dicarboxylic acid; 
when p is 2,* 

R 4 is C1-C1 2 alkylene, C e -Ci2arylene, xylylene, a -CH2CH (OH) -CH2 group, or a group -CH 2 -CH(OH)-CH 2 - 
0-X-0-CH 2 -CH(OH)-CH 2 - wherein X Is C2-C10 alkylene, C s -Ci6 arylene or C6-C12 cycfoalkylene; or, 
provided that R3 is not alkanoyl, alkenoyl or benzoyl, R4 can also be a divalent acyi radical of an aliphatic, 60 
cycloaiiphatic or aromatic dlcarboxylic or dicarbamic acid, or can be the group -CO-; or R4 Is a group of 
formula II 

65 
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.A. 



(II) 




where Te and T9 are independently hydrogen, alkyl of 1 to 18 carbon atoms, or Ta and Tg together are 

alkytene of 4 to 6 carbon atoms or 3-oxapentamethylene, preferably Ts and Tg together are 

3-oxapentamethylene ; 

when p is 3, R4 is 2,4,6-triazinetriyl; 

n is 1 or 2 and 

when n is 1 , 

R5 and R's are independently C1-C12 alkyt, C2-C12 alkenyl, C7-C12 aralkyt. or R5 is also hydrogen, or Rs 
and R's together are C2-C8 alkytene or hydroxyalkylene or C4-C22 acyloxyalkylene; 
when n is 2, 

Re and R's together are {-CH2)2C(CH2-)2; 

Re is hydrogen, C1-C12 alkyl. allyl. benzyl, glycidy! or C2-C6 alkoxyalkyl; 
when n is 1, 

R7 is hydrogen, C1-C12 alkyl, Ca-Cs alkenyl, C7-C9 aralkyl, C5-C7 cycloalkyl, C2-C4 hydroxyalkyl, C2-C6 
alkoxyalkyl, Ce-Cio aryl, glycidyl, a group of the formula -(CH2) t -COO-Q or of the formula -{Cteh-O-CO-Q 
wherein t is 1 or 2, and Q is C1-C4 alkyt or phenyl ; or 
when n Is 2, 

R7 Is C2-C12 alkyiene, Ce-Ci2 arylene, a group -CH2CH(OH)-CH2-0-X-0-CH2«CH(OH)-CH2- wherein X is 
C2-C10 alkyiene, Ce-Cis arylene or C6-C12 cycloalkylene, or a group -CH2CH(OZ')CH2-(OCH2- 
CH(OZ')CH2)2- wherein Z' Is hydrogen, C1-C1 9 alkyl, ally!, benzyl, C2-C12 alkanoyl or benzoyl ; 
Q1 is-N(R 8 )-or-0-; 

E is C1-C3 alkyiene, the group -CH2-CH(R9)-0- wherein R9 is hydrogen, methyl or phenyl, or E is the 
group -(CH2)3-NH- or a direct bond; 
R10 is hydrogen or Ci-Cia alkyl; 

Ra is hydrogen, Ci-Cia alkyl, C5-C7 cycloalkyl, C7-C12 aralkyl, cyanoethyl, Ca-Cio aryl, the group 
-CH2-CH(R9)-OH wherein Rg has the meaning defined above; a group of the formula I 
or a group of the formula 



wherein Q can be C2-C8 alkyiene or Ce-Ci2 arylene; or Rs is a group -E-CO-NH-CH2-OR10; 

T3 is ethylene or 1,2-propylene, or is the repeating structural unit derived from an alpha-olefin copolymer 

with an alkyl acrylate or methacryfate; 

k is 2 to 100; 

T 4 has the same meaning as R4 when p is 1 or 2, 
Ts is methyl, 

Ts is methyl or ethyl, or Ts and Te together are tetramethyiene or pentamethylene; 
M and Y are independently methylene or carbonyl; 
T7 is the same as R7 ; 

T1 0 and T1 1 are independently alkyiene of 2 to 1 2 carbon atoms, or T1 1 is a group of formula II ; 
e is 2, 3 or 4 and 

T12 is a group -N(Rs)-(CH2)d-N(Rs)-or 

-NH(CH 2 ).- h (CH 2 )b- A [(CH2)c- h ]fH where a, b and c are independently 2 or 3, d is 2 to 10 and f is 0 or 1 ; 
T13 is the same as R4 with the proviso that R13 cannot be hydrogen when n is 1 ; 

E1 and E2, being different, each are -CO- or -N(Es)- where E5 is hydrogen, C1-C12 alkyl or C4-C22 
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alkoxycarbonylalkyl; 

E 3 is hydrogen, alkyt of 1 to 30 carbon atoms, phenyl, naphthyl. said phenyl or said naphthyl substituted by 
chlorine or by alkyl of 1 to 4 carbon atoms, or phenylalkyl of 7 to 12 carbon atoms, or said phenylalkyl 
substituted by alkyt of 1 to 4 carbon atoms, 

E 4 ishydrogen, alkyl of 1 to 30 carbort atoms, phenyl, naphthyl or phenylalkyl of 7 to 1 2 carbon atoms, or 5 
E 3 and E4 together are polym ethylene of 4 to 17 carbon atoms, or said polymethylene substituted by up to 
four alkyl groups of 1 to 4 carbon atoms; 
R 2 of formula (N) is as previously defined when m is 1 ; 

G1 is a direct bond, C1-C12 alkylene, phenylene or -NH-G'-NH wherein G' is C1-C1 2 alkylene. 

3. A composition according to claim 2 which contains a compound of formulae A, B, D, J, K or M 10 
wherein R is hydrogen and T5 and Te are methyl. 

4. A composition according to claim 2-Which contains a compound of formula A wherein R is hydrogen, 
R1 ts a group D-CO- and D is C1-C12 alkyl, C1-C4 alkoxy, phenyl, amino or amino monosubstrtuted by 
C1-C1 2 alkyl or phenyl, 

mis1,2or4andwhenmis1, 15 
R 2 is an acyl radical of an aliphatic C 2 -Cia carboxyllc acid, of a cycloaliphatic Ce-Ci 2 carboxylic acid or of 
an aromatic C7-C15 carboxylic acid and when m is 2, R2 is a divalent acyl radical of an aliphatic C2-C18 
dicarboxylic acid or of a cycloaliphatic or aromatic Ce-Ci4 dicarboxylic acid, or of an aliphatic, 
cycloaliphatic or aromatic Ca-Ci 4 dicarbamic acid, or R 2 is a group 



D 2 X CO- 



20 



25 



wherein D1 is Ci-C 8 alkyl or 3,5-di-tert.butyl-4-hydroxybenzyi and D 2 is D1 or hydrogen and when m is 4, 

R 2 is a tetravelent acyl radical of a butane- or pentane-tetracarboxylic acid. 30 

5 A composition according to claim 2 which contains a compound of formula B wherein R is hydrogen, * 
Ri is a group D-CO- and D is Ci-Ci 2 alkyl, C1-C4 alkoxy, phenyl, amino or amino monosubstttuted by 
C1-C12 alkyl or phenyl, 

p is 1 or 2, R 3 is hydrogen, C1-C12 alkyl or C2-C12 alkanoyl and when p is 1, R 4 is C1-C12 alkyl. C5-C7 
cycloalkyl or a group of formula 1, 35 
and when p is 2, R 4 is C 2 -C 8 alkylene, phenylene or xylylene, and if R 3 is not alkanoyl, R4 may also be a 
divalent acyl residue of an aliphatic C2-C10 dicarboxylic acid or of an aromatic Ce dicarboxylic acid or of an 
aliphatic or aromatic Cs-C 15 dicarbamic acid. 

6. A composition of claim 1, which contains di-(1-acetoxy-2,2 t 6,6-tetramethylpiperidln-4-y1)sebacate. 

7. The composition of claim 3, which contains alpha.alpha'-tdi-l-ethoxy^^.e.S-tetramethylpiperidln- 40 
4-yloxy ) -p-xylene. 

8 The composition of claim 3, containing 1,4-dibenzyloxy-2,2,6,6-tetramethyIpiperidine. 

9. The composition of claim 3, containing di-(1-benzyloxy-2 ( 2,6,6-tetramethylpiperidin-4-yl) sebacate. 

The composition of claim 3, containing 4-benryloxy-1-ethoxy-2,2,6,6-tetramethylpiperidine. 

11. The composition of claim 3, containing 1,4-di-(4-hydroxy-3,5Kli-tert-butylbenzoyloxy)-2,2,6 l 6-tetra- 45 
methyl pi peri dine. 

12. The composition of claim 3, containing aJpha,alpha , -(di-1-benzoyloxy-2 < 2,6 > 6-tetramethytpiperldin- 

4-yloxy) -p-xylene. . ... 

13 A coating composition according to claim 1, which is an ambient curable system based on an alkyd 
resin thermoplastic acrylic resin, acrylic alkyd resin, polyurethane resin or polyester resin, or said resins 50 
modified with silicones, isocyanates, epoxides, isocyanurates, ketimines or oxazolidines, or the system is 
based on a cellulose ester or on an epoxide resin. 

14. A coating composition according to claim 1, which is an acid catalyzed thermosetting system based 
on a hot crossllnkable acrylic, polyester, polyurethane, polyamide or alkyd resin. 

1 5. The composition according to claim 1 , which Is an enamel for industrial finishes. 55 

16. The composition according to claim 1 , which is a reflnishing enamel for automobiles, 

17. A compound corresponding to one of the formulae A' to N' 
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wherein 

R is hydrogen or methyl. 
Ri is a group 

ss -l-n 

wherein D is Ci-Cib alkyl, Ci-Cis alkoxy, phenyl, phenyl substituted by hydroxy, C1-C4 alkyl or C1-C4 
alkoxy. or amino or amino mono- or di substituted by C1-C1 2 alkyl or phenyl ; 
m is 1-4. 
when m is 1 
60 R 2 is a group 
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HO— 



C4CH 3 ) 3 
cfcH 3 ) 3 



C/CH 3 ) 3 

\ / 
• = • 

cfcH 3 ) 3 



wherein x is 0 or 1 , or R2 is a group 




10 



15 



20 



wherein y is 2-4; 

when m is 2 and D is alkyl, 

R2 is C1-C12 aikylene, C4-C1 2 alkenylene, xylyiene, a divalent acyl radical of a cycloaliphatic, araiiphatic or 25 
aromatic dlcarboxylic acid having 8-14 C atoms or of an aliphatic, cycloaliphatic or aromatic dicarbamic 
acid having 8-14 C atoms, or R2 is a group 




30 



35 



wherein D1 Is Ci^Ca alkyl, benzyl or 3,5-dl-t-butyl-4-hydroxybenzyl, D 2 is D1 or hydrogen, D 3 is C1-C18 

alkyl or C2-C18 alkenyl; " 40 

when m is 2 and D Is phenyl or substituted phenyl, amino, substituted amino or alkoxy, 

R2 is C1-C12 alkylene, C4-C12 alkenylene, xytylene, a divalent acyl radical of an aliphatic, cycloaliphatic, 

araiiphatic or aromatic dlcarboxylic or dicarbamic acid having up to 14 C atoms; or R2 is a group 

45 




50 



wherein D4 and Ds are independently hydrogen, Ci-Ca alkyl, benzyl or 3,5-di-t-butyl-4-hydroxybenzy| and 55 
De is C1-C1 a alkyl or C2-C1 e alkenyl ; 

when m is 3, R2 Is a tnValent acyl radical of an aliphatic, cycloaliphatic, or aromatic tricarboxylic acid 
having up to 12 C atoms; 

when m is 4, R2 is a tetravalent acyl radical of a saturated or unsaturated aliphatic or aromatic 
tetracarboxytlc acid having up to 1 8 C atoms ; 60 
pis 1,2 or 3, 

R3 is hydrogen, C1-C12 alkyl, C5-C7 cycloalkyl, C7-C9 aralkyl, C2-C18 alkanoyl, C3-C6 alkenoyl or benzoyl; 
when p is 1 , 

R4 is hydrogen, C1-C18 alkyl, C6-C7 cycloalkyl, C2-Ce alkenyl unsubstltuted or substituted by a cyano, 
carbonyl or carbamide group, or it Is aryl, aralkyl, glycidyl, a group of the formula -CH2-CH(OH)-Z or 65 
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-CONH-Z wherein Z is hydrogen, methyl or phenyl; 
or ft* is a group of the formula 



10 



C^CH 3 ) 3 



HO- 



cfcH 3 ) 3 



qCH 3 ) 3 



• = ■ 

C<CH 3 ) 3 



with h as 0 or 1 ; 



15 



20 



25 



30 



35 



or a group of formula I 



H 3 C 

( )N— ORi 

•— • 

H 2 </ S CH 2 R 



(i); 



or R3 and R4 together are alkylene of 4 to 6 carbon atoms or 1-oxo aikylene or the divalent acyl radical of 
an aliphatic or aromatic 1 ,2- or 1 ,3-dicarboxylic acid ; 
when p is 2, 

R4 is C1-C12 aikylene, C6-C12 arylene, xylylene, a -CH2CH(OH)-CH2- group, or a group -CH2- 
CH(OH)-CH 2 -0-X-0-CH2-CH(OH)-CH 2 - wherein X is C2-C10 alkylene, Ce-Cis arylene or C 6 -Ct2 
cycloalkylene; or, provided that R3 is not alkanoyl, alkenoyl or benzoyl, R4 can also be a divalent acyl 
radical of an aliphatic, cycloaiiphatic or aromatic dicarboxylic or dicarbamic acid having up to 14 C atoms, 
or can be the group -CO- or a group of formula II 



A 



(II) 



40 



45 



SO 



55 



60 



where T« and T9 are independently hydrogen, alkyl of 1 to 18 carbon atoms, or Ta and T9 together are 
alkylene of 4 to 6 carbon atoms or 3-oxapentamethylene; 
when p is 3, R4 is 2.4,6-triazinetriyl, 
n is 1 or 2, and when n is 1, 

Rs and R's are independently C1-C12 alkyl, C2-C12 alkenyl, C7-C12 aralkyl, or Rs is also hydrogen, or Rs 
and R's together are C2-C8 alkylene or hydroxyalkylene or C4-C22 acyloxyalkylene; 
and when n Is 2, 

Rs and R's together are (-CH2)2C(CH2-)2; 

Re is hydrogen, C1-C12 alkyl, ally!, benzyl, gtycidyl or C2-C6 alkoxyalkyl; 
when n Is 1 , 

R 7 is hydrogen, C1-C12 alkyl, C3-C5 alkenyl, C7-C9 aralkyl, Cs-Cz cycloalkyl, C2-C4 hydroxyalkyl, C2-Cs 
alkoxyalkyl, Ce-Cio aryl, glycidyl, a group of the formula -(CH2)t-COO-Q or of the formula -(CH2) t -OCO-Q 
wherein t is 1 or 2, and Q Is C1-C4 alkyl or phenyl; and 
when n is 2, 

R7 is C2-C12 alkylene, Ce-Ci 2 arylene, a group -CH 2 CH(OH)-CH2-0-X-0-CH 2 -CH{OH)-CH2- wherein X is 
C2-C10 alkylene, Ce-Cis arylene or C6-C12 cycloalkylene, or a group -CH2CH(OZ')CH2-(OCH 2 - 
CH(OZ*)CH 2 ) 2 - wherein Z* is hydrogen, Ci-Cia alkyl, allyl, benzyl, C2-C12 alkanoyl or benzoyl; 
Q1 is -N(Ra)- or -O-; E is C1-C3 alkylene, the group -CH 2 -CH(R9)-0-wherein R9 is hydrogen, methyl or 
phenyl, or E is the group -(CH 2 )3-NH-or a direct bond; 

Rio is hydrogen or Ci-Cie alkyl, Rs is hydrogen, C1-C18 alkyl, C5-C7 cycloalkyl, C7-C1 2 aralkyl, cyanoethyl, 
Ce-Cio aryl. the group -CH2-CH(R9)-OH wherein R9 has the meaning defined above; a group of the 
formula I or a group of the formula 
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<3-w-E-CO-NH-CH2-ORx o 




wherein G can be C2-C8 aikylene or Ce-Ci 2 arylene ; or Rs ts a group -E-CO-NH-CH2-OR1 0 ; 

T3 is ethylene or 1,2-propylene, or ts the repeating structural unit derived from an alpha-olefin copolymer 

with an alkyl acrylate or methacrylate; 

k is 2 to 100; 

T4 has the same meaning as R4 when p is 1 or 2, 
Ts is methyl, 

Te is methyl or ethyl, or Ts and Ts together are tetramethylene or pentamethylene, 
M and Y are independently methylene or carbonyl ; 
T7 Is the same as R7, 

T10 and T1 1 are independently aikylene of 2 to 12 carbon atoms, orTi < is a group of formula II; 

e is 2, 3 or 4, 

Ti2(sagroup 



where a, b and c are independently 2 or 3, d is 2-10 and f is 0 or 1 ; 

T1 3 Is the same as R* with the proviso that T13 cannot be hydrogen when n is 1 ; 

E1 and E 2 , being different, each are -CO- or -N(Es)- where E 5 is hydrogen, C1-C12 alkyl or 
alkoxycarbonylalkyi of 4 to 22 carbon atoms; 

E3 is hydrogen, alkyl of 1 to 3 carbon atoms, phenyl, naphthyl, said phenyl or said naphthyl substituted by 
chlorine or by alkyl of 1 to 4 carbon atoms, or phenylaikyl of 7 to 12 carbon atoms, or said phenylaikyl 
substituted by alkyl of 1 to 4 carbon atoms, 

E 4 Is hydrogen, alkyl of 1 to 30 carbon atoms, phenyl, naphthyl or phenylaikyl of 7 to 12 carbon atoms, or 
E 3 and E4 together are polymethylene of 4 to 17 carbon atoms, or said polymethylene substituted by up to 
four alkyl groups of 1 to 4 carbon atoms; and 

R12 Is C2-C18 alkanoyl, C3-C6 alkenoyl, benzoyl or benzoyl substituted by C1-C4 alkyl, halogen or 
hydroxyl, and Q1 is a direct bond, C1-C12 aikylene. phenylene or -NH-G'-NH wherein G' is C1-C12 
aikylene. 

18. A compound of claim 17, wherein D is C1-C18 alkyl, phenyl or phenyl substituted by hydroxy, C1-C4 
alkyl or C1-C4 alkoxy. 

19. A compound of claim 17, wherein D is amino or amino mono- or di-substituted by C1-C12 alkyl or 
phenyl. 

20. A compound of claim 17, wherein D Is Ci-Cie alkoxy. 

21 . A compound of claim 17, wherein R is hydrogen. 

22. A compound of claim 17. wherein R1 is -CO-D and D is C1-C12 alkyl. C1-C4 alkoxy, phenyl, amino, 
C1-C12 alkylamino or phenylamlno. 

23. A compound of claim 17 of formula A', B', D' ; P, J', K', M' or N\ wherein R is hydrogen, 
R 1 is defined in claim 22, 

mis 1,2 or 4, and 
when m is 1 , Rs is 




or 
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HO-.( 



C4CH 3 ) 3 
cfcH 3 >3 



CXCH 3 ) 3 

C^CH 3 ) 3 



10 wherein x is 0 or 1 , 

when m is 2 and D is alkyl, 

R2 is a divalent acyl radical of a cycloaJiphatic or aromatic dicarboxylic acid having 8-14 C atoms, or of an 
aliphatic, cycloaJiphatic or aromatic dicarbamic acid having 8-14 C atoms; or R2 is a group 



15 



20 



30 



A 



wherein D1 is C1-C4 alkyl or 3,5-di-t-butyl-4-hydroxybenzyl and D2 is D1 or hydrogen, and when m is 2 and 
D is phenyl, amino, aikytamino, phenylamino or alkoxy, R2 is a divalent acyl radical of an aliphatic, 
25 dicarboxylic acid having 2-8 C atoms or of a c yc I o aliphatic or aromatic dicarboxylic acid having 8-14 C 

atoms or of an aliphatic, cycloaliphatic or aromatic dicarbamic acid having 8-14 C atoms, or R2 is a group' 



D 5 CO- 



35 



40 



wherein D4 and D5 are independently hydrogen, Ci-Cs alkyl, benzyl or 3,5-di-t-butyM-hydroxybenzyl, and 
when m is 4, R2 is a tetravelent acyl radical of 1,2.3,4-butanetetracarboxylic"acid, 1 ,2,3,4-but-2-enetetra- 
carboxylic acid, 1 ,2,3,5- or 1 ,2,4,5-pentanetetracarboxylic acid ; 
pis1,2or3, 

R3 is hydrogen, C1-C12 alkyl, cyclohexyt. C7-C9 aralkyl, C2-C18 alkanoyl or benzoyl; 
when p is 1, 

R4 is C1-C18 alkyl, cyclohexyl, allyl, benzyl or a group 



45 



50 



C^CH 3 ) 3 



HO- 



cfcHa)i 



«CH 3 )a 



\ _ ✓ 

C<CH 3 ) 3 



55 



with h as 0 or 1 , or is a group 



60 



\ / N_ ° Rl 

•— • 

H 3 f/ \lH 3 



65 when p is 2, 
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FU is C1-C12 alkylene, Ce-Ci2 arylene, xytylene, a group -CH 2 CH(OH)-CH2-, or provided that R 3 Is not 
alkanoyl or benzoyl, R4 can aiso be a divalent acyl radical of an aliphatic, cycioaliphatic or aromatic 
dlcarboxylic actd or dicarbamic acid having 6-12 C atoms, 
or R4 is a group of formula II, 

where Ta and T9 are independently hydrogen or C1-C12 alkyl or Ta and T9 together are C4-C6 alkylene or 5 

3-oxapentamethylene, 

when p Is 3, R4 is 2,4,6-triazinetriyl; 

n Is 1 or 2 and 

Re Is hydrogen, C1-C12 alkyl, allyl or benzyl, 

when n is 1 , R7 is hydrogen, C1-C12 alkyl, allyl, benzyl or cyclohexyl, 10 

and when n Is 2, R7 Is C2-C12 alkylene; 

k is 5 to 50, T3 is ethylene or propylene and Q1 is NH or 0; 

Ts and Te each are methyl, 

TioandTn are independently C 2 -Ciz alkylene or Tn is a group of formula II, 

e is 4 and 15 
Ti 2 is 



)a-i(CH 2 )b-llH 



-NH(CH 2 ) 6 - N (CH 2 )b- H -(CH 2 ) 0 -NH- 20 
where a, b and c are independently 2 or 3; 

Ei is -CO- and E2 is -N(Es)-, E 3 and E4 independently are C1-C12 alkyl or E3 and E4 together are C5-C12 
polymethylene, and Eg is hydrogen or C1-C12 alkyl; 

Q1 is a direct bond, C 2 -Ca alkylene or -NH-G'-NH- wherein G' Is C2-Ce alkylene, and R12 is C2-C16 25 
alkanoyl or benzoyl. 

24. A compound of claim 17 of formula A', B', F\ J* or N\ wherein R is hydrogen, 
R1 Is -CO-D and D is C1-C4 alkyl. C1-C4 alkoxy, phenyl, amino, C1-C4 alkylamino or phenytamino; 
m is 1 or 2 and 

whenm(s1,R2isagroup i so 

C^CH 3 )3 

HO_y \ — CO- 35 
cfcH 3 ) 3 

40 

when m is 2 and D is alkyl, R2 ts a divalent acyl radical of a phenyienedicarboxyllc acid or is a group 
-CO-C(Di)(D2)-CO- wherein D1 is C1-C4 alkyl or 3,5-di-t-butyl-4-hydroxy benzyl and D2 is D1 or hydrogen, 
and when m is 2 and D Is alkoxy, phenyl, amino or alkylamino, 

R2 Is a divalent acyl radical of an aliphatic or aromatic dicarboxyllc acid having 8-10 C atoms or of an 
aliphatic dicarbamic acid having 8-10 C atoms; or R2 is a group 45 

.CO- 
D 5 CO- 

wherein D4 is alkyl or 3,5-di-t-butyl-4-hydroxybenzyl and D5 Is D4 or hydrogen; 55 
p Is 1 or 2, R3 is C1-C4 alkyl, acetyl or benzoyl, 
when p is 1 , R4 is C1-C12 alkyl or a group 

60 
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C^CH 3 ) 3 
H0-.( # ~').-4- 
cfcH 3 ) 3 



C^CH 3 ) 3 



cfcH 3 ) 3 



10 



15 



20 



25 



wlthhasOorl, 

and when p is 2, FU Is C4-Cb alkytene ; 
k is 5 to 50, T 3 is ethylene and Q 1 is 0 ; 
Ts and Te are methyl, 

T10 is hexamethylene and Ti 1 is a group of formula II 

wherein Ts and T9 are independently hydrogen or C1-C12 alkyl or Te and T9 together are pentamethyiene 
or 3-oxapentamethyIene ; 

R12 is acetyl or benzoyl and G1 is a direct bond or -NH-{CH2)6-NH-. 

25. Use of a compound of claim 17 as stabilizer for organic materials against actinic degradation. 

26. Use according to claim 25, as stabilizer for organic polymers. 

27. Use according to claim 25, as stabilizer for photographic iayers. 

28. Organic material containing an effective stabilizing amount of a compound of claim 17. 

Claims for the following Contracting State: ES 

1. A stabilized ambient curable or acid catalyzed thermosetting coating composition containing an 
effective stabilizing amount of a hindered amine compound containing the group 



30 



35 



RC|l 2/ CH 3 



RiO-N^ 



Rdi a X CH 3 



wherein R is hydrogen or methyl and Ri is a group 

40 D-8- . wherein D is C1-C18 alkyl, C1-C18 alkoxy, phenyl, phenyl substituted by hydroxy, C1-C4 aikyl or 

C1-C4 alkoxy. or D is amino or amino mono- or disubstituted by C1-C12 alkyl or phenyl. 

2. The composition according to claim 1, which contains a hindered amine compound corresponding to 
one of the formulae A-N 



50 



55 



GO 
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RCH 2n ^3 ^R 
RxO-n( )- 
RCHz^ N CH 3 



"Ri 



<A) 
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RCH 2n y CH z 

m i ...» 

RiO-N^ \ Qi-E-CO-NH-CHz-ORio (E) 

• ■ » 

RCHz'' N CH 3 




\ 



-T 7 



(H) 
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wherein 

R is hydrogen or methyl, t t , , L 

Ri is a group D-CO- , wherein D is Ci-Cia alkyl, C1-C1* aikoxy, phenyl, phenyl substituted by hydroxy, 

C1-C4 aikoxy, or amino or amino mono- or dlsubstituted by C1-C1 2 alkyl or phenyl; 

mis 1-4, 

when m is 1, _ _ . ( 

R2 Is hydrogen, C1-G18 alkyl optionally interrupted by one or more oxygen atoms, C2-C12 alkenyl, Cs-Cio 
aryl, Cr-Cie aralkyl, glycldyt. a monovalent acyt radical of an aliphatic, cycloaiiphatic, arallphatlc or 
aromatic carboxytic acid, or of a carbamic acid, or R2 Is a group 



HO- 



CXCH 3 ) 3 
cfcH 3 )3 



C|CH 3 ) 3 
cfcH 3 )3 



wherein x ls 0 or 1 1 or Is a group 
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Hit/ N CH 3 



10 



15 



20 



wherein y Is 2-4; 
when m Is 2, 

R2 Is C1-C12 alkylene, C4-C12 alkenylene, xylylene, a divalent acyl radical of an aliphatic, cycloaliphatic, 
araliphatic or aromatic dicarboxylte acid or of a dicarbamic acid, or R2 is a group 



„ 00- 

/\ 

D 2 CO- 



or 



D3-CH — CO- 
CH 2 -CO- 



25 



30 



35 



40 



wherein Di and D2 independently are hydrogen, an alkyl radical containing up to 8 carbon atoms, phenyl, 
benzyl or 3,5-di-t-butyl-4-hydroxybenzyl t and D3 is an alkyl or alkenyl radical containing up to 18 carbon 
atoms; when m Is 3, R2 is a trtvalent acyl radical of an aliphatic, cycloaliphatic, or aromatic tricarboxylic 
acid; when m is 4, R2 Is a tetravelent acyl radical of a saturated or unsaturated aliphatic or aromatic 
tetracarboxylic acid : p is 1 , 2 or 3, 

R3 is hydrogen, C1-C12 alkyl, C5-C7 cycloalkyl, C7-C9 aralkyl. C2-C18 alkanoyl, C3-C5 alkenoyl or benzoyl; 
when p is 1, 

R4 is hydrogen, C1-C18 aJkyl, C5-C7 cycloalkyl. C2-Ca alkenyf unsubstituted or substituted by a cyano, 
carbonyl or carbamide group, or it is aryl, aralkyl, glycidyl, a group of the formula -CH2-CH(OH)-2 or of the 
formula -CONH-Z wherein Z is hydrogen, methyl or phenyl ; 
or R4 is a group of the formula I 



H 3 < 



— • 



/CH2R 



(I) or 



H 3 



CH 2 R 



45 



50 



C^CH 3 ) 3 
H0-.("~\-8- 

cfcH 3 ) 3 



CXCH 3 ) 3 
cfcH 3 ) 3 



with h as 0 or 1 ; 



55 



60 



or R3 and R4 together are alkylene of 4 to 6 carbon atoms or 1 -oxo alkylene or the divalent acyl radical of 
an aliphatic or aromatic 1 ,2- 1 ,3-dicarboxylic acid ; 
when p is 2, 

R 4 is C1-C12 alkylene, C6-C12 arylene, xylylene, a -CH2CH(OH)-CH 2 group, or a group -CH2-CH(OH)-CH2- 
0-X-0-CH 2 -CH(OH)-CH2- wherein X is C2-C10 alkylene, C 6 -Cis arylene or C6-C12 cycloalkylene; or, 
provided that R3 is not alkanoyl, alkenoyl or benzoyl, R4 can also be a divalent acyl radical of an aliphatic, 
cycloaliphatic or aromatic dicarboxylic or dicarbamic acid, or can be the group -CO-; or R4 is a group of 
formula II 
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A 

' *— (II) 



where T a and T 9 are independently hydrogen, alkyl of 1 to 18 carbon atoms, or Ta and Ta together are 

alkylene of 4 to 6 carbon atoms or 3-oxapentamethylene ( preferably Ts and Tg together are 

3-oxapentamethylene ; 

when p is 3, FU Is 2,4,6-triazinetriyl; 

n Is 1 or 2 and 

when n is 1 , 

Rs and R's are independently C1-C12 alkyl, C2-C12 alkenyl, C7-C12 aralkyl, or R 5 is also hydrogen, or R 6 
and R's together are C2-C8 alkylene or hydroxyalkylene or C4-C22 acyloxyalkylene ; 
when n is 2, 

R 5 and R's together are (-CH2)2C(CH2-)2; 

Re is hydrogen, C1-C12 alkyl, allyl, benzyl, glycidyl or C2-C6 alkoxyalkyl; 

when n is 1, „ J ^ ^ 

R 7 Is hydrogen, C1-C12 alkyi, Cs-Cs aikenyi, C7-C9 aralkyl. Cs-Cz cycloalkyl, C2-C4 hydroxyalkyl, C 2 -C 6 
alkoxyalkyl, Cs-Cio aryl, glycidyl, a group of the formula -(CH 2 )t-COO-Q or of the formula -(CH 2 ) t -O-C0-Q 
wherein t is 1 or 2, and Q is C1-C4 aJkyl or phenyl; or 

R7 ulcZcli alkylene, C6-C12 aryiene, a group -CH 2 CH(Oh")-CH2-O-X-0-CH 2 -CH(0H)-CH2- wherein X Is 
C2-C10 alkylene, Cs-Cis aryiene or C6-C12 cycloalkylene. or a group -CH2CH(OZ*)CH2-{OCH 2 - 
CHtOZ'JCHa)^ wherein Z' Is hydrogen, C1-C1 e alkyl, allyl. benzyl, C2-C1 2 alkanoyl or benzoyl; 

E l^CvCs alkylene, the group -CH 2 -CH(R 9 )-0- wherein Rs is hydrogen, methyl or phenyl, or E is the 
group -(CH 2 )3-NH or a direct bond ; 
R10 Is hydrogen or C1-C18 alkyl; 

R 8 Is hydrogen, Ci-Cis alkyl, C5-C7 cycloalkyl, C7-C12 aralkyl, cyanoethyl, Cs-Cio aryl, the group 
-CH 2 -CH(R9)-OH wherein R9 has the meaning defined above; a group of the formula I 
or a group of the formula 

:-CO-NH-CH 2 ~ORi 0 



RH 2 f/ Y CH 2 R 
6Ri 



wherein Q can be C2-C6 alkylene or Ce-Ci2 aryiene; or Rs is a group -E-CO-NH-CH2-OR10; 

T3 is ethylene or 1 ^-propylene, or Is the repeating structural unit derived from an alpha-olefin copolymer 

with an alkyl acrytate or methacryiate; 

k is 2 to 100; 

T 4 has the same meaning as R4 when p is 1 or 2, 
T5 is methyl, 

Ts Is methyl or ethyl, or T 8 and T 8 together are tetramethylene or pentamethylene; 
M and Y are independently methylene or carbonyl; 

T7lsthesameasR7; „ M . „ 

T10 and T1 1 are Independently alkylene of 2 to 12 carbon atoms, or T1 1 is a group of formula II; 

e is 2, 3 or 4 and 

T12 is a group -N(Rs)-(CH 2 ) d -N(Rs)-or 

-NH(CH2)i- k (CH 2 ) b - A [(CH 2 )o- A ]i H where a. b and c are independently 2 or 3, d is 2 to 10 and f is 0 or 1 ; 
T1 3 Is the same as R4 with the proviso that R 1 3 cannot be hydrogen when n is 1 ; 

E1 and E 2 , being different, each are -CO- or -N(Es)-. where E 8 is hydrogen, Ci-Ci 2 alkyl or C4-Cj! 2 
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15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



atkoxycarbonylalkyl ; 

E3 is hydrogen, aikyi of 1 to 30 carbon atoms, phenyl, naphthyl, said phenyl or said naphthyl substituted by 
chlorine or by aJkyl of 1 to 4 carbon atoms, or phenylaJkyl of 7 to 12 carbon atoms, or said phenylaJkyl 
substituted by alky I of 1 to 4 carbon atoms, 

E* is hydrogen, alkyl of 1 to 30 carbon atoms, phenyl, naphthyl or phenylaJkyl of 7 to 12 carbon atoms, or 
Es and together are polymethytene of 4 to 17 carbon atoms, or said polymethylene substituted by up to 
four alkyl groups of 1 to 4 carbon atoms; 
R2 of formula (N) Is as previously defined when m is 1 ; 

Gi is a direct bond, C1-C12 alkytene, phenylene or -NH-G'-NH wherein G' is C1-C12 alkylene. 

3. A composition according to claim 2 which contains a compound of formulae A, B, D, J, K or M 
wherein R is hydrogen and T5 and Te are methyl. 

4. A composition according to claim 2 which contains a compound of formula A wherein R is hydrogen, 
Ri is a group D-CO- and D is C1-C12 alkyl, C1-C4 alkoxy. phenyl, amino or amino monosubstituted by 
C1-C12 alkyl or phenyl, 

m is 1 , 2 or 4 and when m is 1 , 

R2 is an acyt radical of an aliphatic C2-C18 carboxyfic acid, of a cycloaiiphatic C6-C12 carboxylic acid or of 
an aromatic C7-C15 carboxylic acid and when m is 2. R2 is a divalent acyl radical of an aliphatic C2-C18 
dicarboxylic acid or of a cycloaiiphatic or aromatic C8-C14 dicarboxylic acid, or of an aliphatic, 
cycloaiiphatic or aromatic Ce-C-u dicarbamic acid, or R2 is a group 



D 2 CO- 



wherein D1 is Ci-Ca alkyl or3,5-di-tert.butyl-4-hydroxybenzyt and D2 is D1 or hydrogen and when m is 4, 
R2 is a tetravalent acyt radical of a butane- or pentane-tetracarboxylic acid. 

5. A composition according to claim 2 which contains a compound of formula B wherein R is hydrogen. 
R1 is a group D-CO- and D is C1-C12 alkyl, C1-C4 alkoxy, phenyl, amino or amino monosubstituted by 
C1-C12 alkyl or phenyl, 

p is 1 or 2, R3 is hydrogen, C1-C12 alkyl or C2-C12 alkanoyl and when p is 1, R4 is C1-C12 alkyl, Cs-Cz 
cycloaikyl or a group of formula I, 

and when p Is 2. R4 is C2-C8 alkylene, phenylene or xylylene, and if R3 is not alkanoyl, R4 may also be a 
divalent acyl residue of an aliphatic C2-C1 0 dicarboxylic acid or of an aromatic Ce dicarboxylic acid or of an 
aliphatic or aromatic Ca-Cis dicarbamic acid. 

6. A composition of claim 1, which contains di-(1-acetoxy-2,2,6.6-tetramethylpiperidin-4-yl)sebacate. 

7. The composition of claim 3, which contains aJpha,alphaMdi-1-ethoxy-2.2,6,6-tetramelhy1piperidln- 
4-yloxy)-p-xylene. 

8. The composition of claim 3, containing 1,4-dibenzyIoxy-2,2,6,6-tetramethyipiperidine. 

9. The composition of claim 3, containing dM1-benzy1oxy-2,2.6,6-tetramethylpiperidin-4-yi) sebacate. 

10. The composition of claim 3, containing 4-benzyloxy-1-ethoxy-2,2,6,6-tetramethylpiperidine. 

11. The composition of claim 3. containing 1,4-di-(4-hydroxy-3,5-di-tertbutylbenzoyloxy}-2^ ( 6,6-tetra- 
methylpiperidine. 

12. Trie composition of claim 3, containing alpha,alphaWdi-1-benzoyloxy-2,2,6,6-tetramethy1piperidin- 
4-yloxy) -p-xylene. 

13. A coating composition according to claim 1, which is an ambient curable system based on an alkyd 
resin, thermoplastic acrylic resin, acrylic alkyd resin, polyurethane resin or polyester resin, or said resins 
modified with silicones, isocyanates, epoxides, isocyanurates, ketimines or oxazolidines, or the system is 
based on a cellulose ester or on an epoxide resin. 

14. A coating composition according to claim 1, which is an acid catalyzed thermosetting system based 
on a hot crossiinkable acrylic, polyester, polyurethane, polyamide or alkyd resin. 

15. The composition according to claim 1 , which is an enamel for industrial finishes. 

16. The composition according to claim 1, which is a refinishing enamel for automobiles. 
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